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CASEMENT’S PRESSURE REGULATOR FOR FLUIDS. 

In describing the invention of which our illustrations de- 
piet the construction and principal applications, we deem it 
hardly necessary to prefix any extended prefatory remarks 
regarding the obvious utility of the type of apparatus to 
which it belongs. The advantages of a device by which a 
maximum and normal pressure may be reduced for ordinary 
continuous employment to sny required low degree, while 
the full force is susceptible of instant utilization at any mo- 
ment: or by which, from a single powerful source of supply, 
several deliveries may be effected, all varying in intensity: 
will, we think, be clearly apparent. 

The points briefly enumerated above constitute the objects 
of the present device, and a reference to our illustrations 
will render plain the simple means by which the inventor se- 
cures them. Fig. 2,0n page 184, shows in section the inte- 
rior mechanism, and modifications of the same are repre- 
sented in the other engravings, of which due explanation 
willbe made as we progress. A is the pipe which conducts 
the fluid from the source of supply, and represents the ap- 
Paratus used by the inventor in conducting gas, from a na- 
tural gas well to his dwelling at Painesville, Ohio, for heat- 
mag and illuminanng purposes. Just above the orifice of 
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pipe, A, is coupled a short section of tube, forming a chamber ; 
and secured between the couplings by a flange and packing 
rings, is a truncated conical diaphragm, B. The latter it is 
proposed to make of hardened steel, and also as thin as pos- 
sible, while securing the requisite strength, so that its up- 
per aperture, which forms a seat for the valve, C, will be 
reduced as much as practicable to lessen the area subject to 
friction, and thus prevent any liability of the valve to stick. 
Valve, C, has a long stem which passes up through a guide, 
D. The upper portion of the chamber is closed by a screw 
plug, E, which can be readily removed to admit of access to 
the interior, and also for the purpose of placing in position 
the rings, F, of heavy metal, which serve to weight the 
valve. 

We will suppose that the gas escapes from its source 
under the high pressure of 20 Ibs., to the square inch, and 
that it is desired to distribute the same at a constant pressure 
of but one third of a pound. In such case, the weights on 
valve, C, would be adjusted to aggregate 19% lbs. It is evi- 
dent that, with, this force acting in one way opposed to the 
greater one coming from tbe other direction, the amount of 
gas corresponding to the difference between the relative 
pressures would be that allowed to pass the valve; for should 








the pressure above the valve equal that below it, clearly 
gravity would bring the valve to its seat, closing the orifice 
and preventing further escape, until the pressure above once 
more became less than the force acting from below. Hence, 
by adjusting the weights, any degree of pressure in the distri- 
buting pipe may be maintained. The valve is, of course, 
automatic, and, as it is held suspended by the upward cur- 
rent, adjusts itself to the quantity of gas demanded, so that, 
as &@ moment’s consideration will show, the sudden extinc- 
tion of, say, twenty out of twenty-one burners cannot have 
the effect of causing the single one left to flare and sing; 
or, conversely, if an additional number of lights be started, 
the result is simply to decrease the pressure above the valve 
more rapidly, and allow of a quicker flow from below, 
which soon restores the proper equilibrium. 

The gas, we have stated, passes ander the conical valve, 
C. It then rises through the chamber and escapes by the 
delivering main, G, depositing in its course any impurities 
which it may hold in suspension, which, naturally falling to 
the bottom of the chamber, between the walls of the latter 
and the diaphragm, B, are subsequently drawn off by the 
cock, H. The shape of the diaphragm and consequent loca. 

[ For remainder, see page 184. | 
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PATENT MONOPOLIES IN CONGRESS. 


Another of the overgrown monopolies, which not only 
oppress the people but retard the progress of industry in 
this country, is now before Congress attempting to induce 
that body to give it another lease of life. Some forty years 
ago, an American residing in England, invented a machine 
tor forming felt hat bodies, which he subsequently brought 
to the United States for the purpose of patenting. Owing 
to an informality, his application was 1ejecied; but some 
years afterwards, the right was granted to Mr. H. A. Wells, 
who presented the same machine, modified by one or two 
minor changes. Since 1846, the association owning this 
patent have held a complete sdopoly of the business, and, 
by refusing to license others to use the machine (except a 
few whom they bought off to prevent opposition to their 
last extension),they force ali the manufacturers of the coun- 
try to send their fur to the ring factories to be manufactured 
at ring prices. The actual cost of forming a hat body is 
but two cents, and the charge is from six to twenty cents, 
showing the enormous profit of from two hundred to one 
thousand per cent on every hat of the ten million and over 
yearly produced im the United States. The actual loss to 
the hat makers c¥er what the cost would be, if allowed to 
manufacture theif own hat bodies, is estimated at over 42 
per cent, and against this the trade can do nothing. If any 
dealer complains, the ring refuse to make his hats, and his 
business is ruined. Several years ago, Wells died, and 
since then, for the benefit of his ‘‘ poor” widow, who has 
only mude $111,000 out of the job thus far, two extensions 
were granted. Now, the ring comes before Congress again 
and asks for seven years longer, making thirty-five years in 
all in waich to carry on their monopoly, and this in the face 
of the fact that the original form of machine patented by 
Wells, is not used and has not been for the past twenty-five 
years, but simply serves as a ground for litigation and the 
securing of damages forinfringements. The hatters are re- 
sisting the attempt with all their influence, and they assert, 
that, with this oppressive tax abolished, they could not only 
produce more goods, and regain their lost foreign trade, but 
sell cheaper,and give their hands employment for the whole, 
instead,as is now the case, of only two thirds of the year. 

These Wellc patents, in common with those held by the 
sewing machine combination and the Woodbury planer 
rng, are infamous taxes on the people, and as such the coun. 
try suffers for want of their abolition. We do not ‘hink the 
fault lies in our patent system, for the principles on which 
our laws are based are primarily the encouragement of the 
useful arte and the dissemination of knowledge concerning 
the same throughout the community. To foster their pro 
duction upon the ground of expediency, and not of justice, 
limited monopolies are granted to the original and first dis- 
coverer, which,in accordance with the value of his invention, 
may yield him an ample remuneration for his thought and 
labor. Now if the inventor of a valuable article or process 
fails within a certain period to gain a just reward, then he 
may with justice be granted longer time ; bat if,on the other 
hand, he, or those representing him, succeed in obtaining a 
fair and adequate return during the lifetime of the patent, 
then there is clearly no reason for continuing the monopoly, 

Mr. Sayler,of Indiana,has recently introduced a bill in the 
House of Representatives, the object of which is the suppres- 
sion of the abuses we have pointed out, bat the means taken 
are not guch as will sgcare the desired result. It is provided 
that any article made under a single patent may be used,ete., 
by any one.on payment of a royalty of 10 per cent on the 
market value, and that the aser shall secure the patentee by 
# $10,000 bond, filed in the Patent Office, The royalty on 
patents for improvements, o: on inventions covered by two 





or more patents, is to be fixed by the « courts, and the same 
provision applies to copyrights. The trouble with this meas- 

ure is that it strikes both ways; while benefiting the buyer, 

it injures the seller. It reduces the profits, perhaps, of the 
big corporations, but in like manner those of the smaller in- 
ventors whom it should protect. It puts into the hands 
of one man, the right to absorb the labor of another, carried 
on through years and at great expense, into a slightly im- 
proved device, giving the former individual all the profits, 
while the real worker must be content with a ten per cent 
royalty. Finally, apart from the crudity and ambiguity of 
its provisions (for on what basis is ‘‘ market value,” a fluctua- 
ting equivalent varying with locality, season, etc., to be es- 
timated ?), the law is open to the same objections as those re- 
lating to usury, as it arbitrarily restricts an individual’s 
right to his personal property, and this we believe to be con- 

trary to public policy, unless the need be imminent, clear 
and apparent, asin event of war. 

We might urge other objections to the act—which we trust 
will not pass—but we dismiss it for the present to consider 
that which we believe to be the only true remedy to the exist- 
ing difficulties. Mr. Sayler, in hisargument, brings forward a 
mass of sugyestive statistics ; the india rubber industry pays 
59 per cent on the capital employed, the cabinet organ busi- 


123 | ness, 69 per cent, agricultural implements, 52 per cent. In 


seventeen months the capital invested in sewing machines 


rs doubles itself, besides paying all expenses ; and finally comes 
the Wells hat manufacture, with the immense profits al- 


ready pointed out. Now, with the full comprehension of 
these and other like cases: and there is no reason why a per- 
fect understanding of the nature of these grinding inoubi on 


- 19 
39 | the industries of this country should not be afforded us, for 


we, in common with other journals, have reverted to the 


129| matter again and again: why, we ask, do Mr. Sayler and 


his associates in Congress not strike directly at the roots of 


ig the evils and end them at once by refusing to extend their 


existences when the prescribed limits,are reached? This hat 
body outrage has been fastened on the country for the last 
seven years by an innocent looking amendment tacked on 
the end of a bill on the last night of a session. Members 
failed to investigate, the measure passed, and the work was 
done. In other instances which we might mention, wealth 
is unsparingly used, opposition is bought off, professional 
talent employed, ‘‘ poor” widows brought out as figure 
heads, Congressmen coaxed and cajoled, if not bribed, and, 
in fact, every art and trick of the lobby practised to ensure 
the passage of a desired bill—the object of which is simply 
to impose additional burden on the backs of the people. 

The remedy needed is an enactment which will do away 
with these Congressional extensions, which will fix certain 
limits to the lifetime of a patent, subject to the discretion 
of the proper officials in the Patent Office. These limits 
should include one extension, to be acceded after careful in- 
vestigation and for cause; but beyond the period so granted, 
not a day should be allowed. During twenty-one years, if 
the invention be of value, abundant remuneration can be 
gained ; and monopolies of half a century’s standing should 
be effectually abolished and rendered impossible. 


2 
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SLIPPERY PAVEMEN . 


It takes but a short stroll along Broadway, during winter 
time, to convince one that, excellent as the Belgian pavement 
is in many respects, it nevertheless becomes, when well 
worn down by use and when covered with snow or ice or 
even with thin mud, a prolific cause of falls and injury to 
the heavily burdened horses constantly traveling over it. 
We know of no statistics which will show the average year- 
ly amount lost through animals thus becoming maimed ; but 
judging from our own observation and from the isolated 
fact that, quite recently, in passing once up and down Broad- 
way on a single frosty day, we counted fifteen falls and four 
horses left by the roadside to die, it may be imagined that 
the agzregate must reach a considerable figare. The street, 
at times, becomes dangerous even to pedestrians in crossing, 
and hence doubly perilous for the horses from the insecure 
footing of their metal shoes. It would seem that the wooden 
pavements now on many of the side streets in this city, offer 
great advantages in point of security over roads of stone; 
but experience has so proved the unsuitability of the former, 
to meet the requirements of a street constantly alive with a 
heavy traffic, that their use on such thoroughfares as Broad- 
way is practically out of the question. The subject is one 
to which we think the attention of inventors might be pro- 
fitably turned, and a substantial pavement, combining the 
durability of stone with the supporting capability of wood, 
produced. In this connection, we notice that an investiga- 
tion has been conducted in England, by Mr. William Hay- 
wood, engineer and surveyor to the Commissioners of Sew- 
ers of the city of London, which mainly consisted in obser- 
vations as to the number of accidents befalling horses on 
asphalt, wood, and granite pavements. The investigations 
extended over fifty working days, and were principally made 
during the rainy weather of spring. The granite was found 
to be most slippery, the asphalt next'so, and the wood the 
least. Considered in respect to moisture, asphalt was most 
slippery when merely damp, and safest when dry; granite 
most slippery when dry, and safest when wet; wood most 
slippery when damp and safest when dry. Wood, on 
the whole, is less slippery than either asphalt or granitein a 
marked degree, it being only inferior to granite when the 
pavements were wet, and the difference then between the 
wood and the granite being considerable. Of the accidents 
most obstructive to traffic, as well as most injurious to 
horses, asphalt had the greatest proportion, granite next, 








and wood least. 
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| HERSCHEL, TYNDALL, AND DRAPER ON THE SUN BAY 


Studying the solar spectrum, about the beginning of the 
present century, the elder Herschel passed a sensitive ther. 
mometer through the successive colors and observed that the 
greatest heating effect was not at all coincident with the 
brightest illumination, At the violet end of the spectrum, 
the heat was scarcely apparent. As the thermometer passed 
toward the red, the temperature slowiy increased, the maxi- 
mum appearing sometimes in the red, sometimes at a distance 
beyond the red, where no rays were visible. 

The inference which he drew from these observations was 
that the heating rays were separate and distinct from the 
luminous rays and of a lower refrangibility. By the use of 
photographic papers, it was subsequently ascertained that 
the chemical action of the sun ray appeared to be greater 
toward the violet end of the spectrum, the maximum pow. 
er apparently residing in the violet or ultra-violet radiations. 
Thus, as the rays of high refrangibility diminished in bril- 
liancy, they seemed to increase in chemical power, much as 
the rays of low refrangibility increased in heating power 
with their lessened brightness. Hence arose the belief, 
which the scientific world has generally entertained of late 
years, that the solar radiation was triple in constitution, and 
so likewise the emanations from other self-luminous bodies. 
A favorite illustration of this view has been a cable woven 
of three strands, which were regarded as being separated by 
the prism into three independent yet slightly overlapping 
spectra : a visible spectrum culminating in the yellow; a heat 
spectrum at the red end and beyond the red; and a chemical 
spectrum chiefly in and beyond the violet. 

In the spectrum produced by a prism of flint glass and 
prisms of highly refracting gems, the greatest heat was 
found below the red; with a crown glass prism it was asso- 
ciated with the pale red; with a prism filled with alcohol it 
appeared in the orange; while a prism of water gathered the 
heat chiefly in the yellow. Yet in spite of the evident con- 
nection which these facts would seem to point out between 
the position of the heat spectrum, so called, and the nature 
of the prism employed, no attention was paid to the sugges- 
tion, made by Dr. Draper as early as 1844, that the phenom- 
ena observed must be due not to any inherent property of 
the sun ray but to the prism, which crowded together the 
rays of the red end of the spectrum and greatly dispersed 
those of the blue and violet portion. In other words, the 
red end of the spectrum is warmest as the earth is warmest 
at the equator, not because the heat rays tend chiefly to 
that region, but because a greater number of solar emana- 
tions fall upon a given area there. 

Perhaps the person who has been most influential in giv- 
ing currency to Herschel’s error is Professor Tyndall. In 
the eighth of his classic lectures on “ Heat, considered as a 
Mode of Motion,” he illustrates the subject with characteris- 
tic force and felicity. Using the thermo-electric apparatus 
devised by Melloni, he brings to bear upon the face of the 
pile the spectrum of electric light passed through a prism 
of bisulphide of carbon, and says: “I turn the handle and 
the slit gradually approaches the violet end of the spectrum ; 
the violet light now falls upon the slit, but the needle does 
not move sensibly. I passon to the indigo, the needle is 
still quiescent ; the blue also shows no action. I pass on to 
the green, the needle barely stirs ; now the yellow falls upon 
the slit; the motion of the needle is now, perhaps, for the 
Sirst time visible to you; but the deflection is small, though 
I now expose the pile to the most luminous part of the spec- 
trum. I will now pass on to the orange, which is less lu- 
minous than the yellow, but you observe, though the light 
diminishes, the heat increases ; the needle moves still farther. 
I pass on to the red, which is still less luminous than the 
orange, and you see that I here obtain the greatest thermal 
power exhibited by any of the visible portions of the spec- 
trum. The appearance, however, of this burning red might 
lead you to suppose it natural for such a color to be hotter 
than any of the others. But now pay attention. I will cause 
my slit to pass entirely out of the spectrum, quite beyond 
the extreme red. Look to the galvanometer; the needle 
goes promptly up to the stops. So that we have here a heat 
spectrum which we cannot see, and whose thermal power is 
far greater than that of any visible part of the spectrum. In 
fact, the electric light with which we deal emits an infinity 
of rays which are converged by our lens, refracted by our 
prism, which form the prolongation of our spectrum, but 
which are utterly incompetent to excite the optic nerve to 
vision. It is the same with the sun.” 

Subsequently Professor Tyndall, by means of a prism of 
rock salt, determined a heat curve in the region of the dark 
rays below the red, which, as he expresses it, *‘ suddenly 
shoots upwards in a steep and massive peak, a kind of Mat- 
terhorn of heat, which quite dwarfs by its magnitude the 
portion of the diagram which represented the visible radia- 
tion.” The same teaching was represented in the American 
lectures, the “Matterhorn” diagram occupying page 148 of 
Appleton’s edition of the lectures. These lectures, it will be 
remembered, were delivered many times among us during 
the winter of 1872-3. 

In the month of August, 1872, Dr. Draper published, in 
the leading scientific periodical of Great Britain, a memoir 
(a digest of which was shortly after given in the SctENTIFIC 
AMERICAN) on the distribution of heat in the spectrum, in 
which he not only repeated his belief that the method em. 
ployed by Herschel and subsequent investigators must ne- 
cessarily lead to incorrect results, but furnished an over- 
whelming array of observations disproving them. As for 
Professor Tyndall’s estimate of the proportions of heat on 
the two sides of the “ extreme red,” he held that “they were 
valueless for lack of care in determining the point of divis- 





ion.” The red light shades off gradually, so that it is almost 
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impossible to tell where it really comes toan end. “A lin- 
ea: thermopile, such as is commonly used, is liable under 
these circumstances to give deceptive results; and any error 
in its indications counts in a double manner; it not only di- 
minishes the value of one spectrum, but adds that diminu- 
tion to the value of the other,” Thus an error of only two 
millimeters in estimating the position of the extreme red 
would have taken so much from the invisible and added it 
to the visible that the two would be brought to an equality ; 
then the slightest turn of the screw, that carried the pile 
toward the dark space, would have given a preponderance to 
the visible. ‘‘ It'is obvious, therefore, that there cannot be 
certainty in such measures unless fixed lines are resorted 
to as standard points.” 

This done, the destruction of Tyndall’s position is com- 
plete. The optical center of the spectrum is the ray which, 
according to Angstrom’s determinations, has the wave 
length of 5,768. Now if the rays on two sides of this line 
be brought to seperate foci and their thermal effects care- 
fully measured, it is obvious that any excess of heat at either 
end of the spectrum will be speedily detected. By an in- 
genious apparatus described at length in the memoir, Dr. 
raper did so compare the heating power of all the less _re- 
fragible rays with that ofall the more refrangible, using 
prisms of various material, and making some hundreds of 
observations on an unclouded sun. Taking 100 as the stand- 
ard for the heating power of the entire spectrum, the mean 
of four sets of measurés, with a prism of rock salt, gave 58 
for the heat of the more refrangible region, and 47 for the 
less refrangible. Another series of three sets gave for the 
two regions 51 against 49. With a prism of flint glass, two 
series, one of ten sets of measures and the other of eight, 
gave respectively 49 to 51 and 52 to 48. Two series of the 
same number of experiments with a prism of bisulphide of 
carbon gave 52 to 48, and 49 to 51, respectively for the more 
refrangible and the less refrangible rays. With a quartz 
prism, twenty-seven experiments gave 49 to 51; while an- 
other set of twelve gave 53 as the mean for the more refran- 
gible and 47 for the less. These are given as fair examples 

" of results obtained by a multitude of experiments during sev- 
eral mouths, including winter and summer. The heating 
powers of the two halves of the spectrum show such close 
correspondence that we may safely follow Dr. Draper’s lead 
and impute the differences to errors of experimentation. 

The second memoir on chemical action of the spectrum, 
published in December, 1872, proves even conclusively that 


ity may be, can produce chemical changes: and that the 
“actinic curve,” so-called, does not represent any peculiari- 
ties of the spectrum, but simply the habitudes of certain 
compounds of silver. Asa logical consequence,the supposed 
triple constitution of the sun ray must be dropped among 
the myriad other dead delusions that mark the onward course 
of Science, as the skulls of perished camels mark the course 
ofacaravan. There is in the sun ray neither light nor heat 
nor chemical power, as such, but simply vibrations, which, 
when stopped, may raanifest themselves in one or other or 
all of these phases of phenomena according to the nature of 
the extinguishing substance. “The evolution of heat, the 
sensation of light, the production of chemical changes, are 
merely effects, manifestations of the motions imparted to 
ponderable atoms.” 

It was a matter of surprise to many that, during his lec- 
tures here, Professor Tyndall did not so much as mention 
these important researches, not even to question the juet- 
ness of Dr. Draper’s conclusions. It is perhaps still more 
surprising that he has since as carefully refrained from pub- 
licly discussing them, yet still continues to teach the old 
doctrine. 

It would be asking too much, perhaps, to expect Professor 
Tyndall to reconsider his subject in the face of the numer 
ous and imperative engagements, that had been made for 
him here, but surely time enough has since elapsed to allow 
him to do so. . The omission of any reference to Dr. Draper's 
later work, even ina foot note in the edition of the lectures 
published by the Appletons, might be excused for the same 
reason, But what can we think,when the English reprint re- 
tains the old teachings without the suggestion of a doubt in 
regard to their correctness? To put it in the mildest form, it 
places Professor Tyndall in a slightly equivocal position for 
one who boasts himself an unprejudiced seeker after truth, 
for the truth’s sake. 

It is reported that, when his attention was called to Dr. 
Dr aper’s researches, Professor Tyndall—repeating his favor- 
ite Alpine figure—said that his investigations had raised 
such @ Matterhorn of heat at the red end of the spectrum 
that it was impossible to get over it, short of a year at least. 
ihe year has passed ; is there still a Matterhorn of pride to 
be surmounted ? 


a 
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WHITWORTH STEEL. 


Sir Joseph Whitworth has recently published a valuable 
work, in which he gives an exhaustive account of his method 
: casting and rifling steel guns. It will be remembered 
re time ago,we pablished an account of the remarka- 
© performances of the nine pounder cannon of the above 

nveutor, and also referred to the crucial test caused by the 
explosion of 13 Ibs. of powder in a cylinder of fiuid com 
prs cce steel, in which no other opening was left save that 
- ®vent. The cylinder was a copy of the breech of the 
ov pounder gun, and it was estimated that the strain would 
. six times greater than ifthe shot were allowed to leave 
© piece. The projectile was screwed in, and the charge 
ma: Although all the gas escaped through the vent,which 
ereby enlarged from one to two tenths of an inch, no 
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alteration could be detected in the external or internal di- 
mensions of the cylinder. 

In explaining the nature of his steel, the author states 
that it is impossible to cast a large gun of highly catbon- 
ized steel that can be relied upon as perfectly sound. With 
asmail amount of carbon in its composition, however, the 
metal becomes eo ductile that it wil! elongate under pres- 
sure from 30 to 50 per cent before breaking, and then will 
not fly in pieces, but only bulge and tear. To obviate the 
defect of honeycombing in steel of this description, recourse 
was had to extreme pressure upon the metal while in a fluid 
state, equal insome cases to twenty tuns per square inch. 
Asa measure of the quantity of air expelled by this process 
and the consequent improvement in density and soundness, 
it is stated that, within five minutes after the application of 
pressyre, the fluid column will be shortened by an inch and a 
half per foot of length; and drawing out and forging de- 
velopes,in a still higher degree, the strength of the material. 
It is cast in hollow cylinders, for reasons connected with 
rapid cooling and the more complete exclusion of air, and 
is manufactured in thirteen qualities,ranging from a tensile 
strength of 40 tuvs per square inch to one of 72 tuns, the 
ductility at the two extremes being respectively 32 and 14 
per cent. 

The invention is of the highest importance, not only in its 
application to weapons of war, but tothe more useful im- 
plements of peace. For steam boilers and railroad axles, it 
would seem that steel of such extreme strength must be in- 
valuable, 


A PAPER AND GLASS DEBATE. 

A correspondent sends us a couple of interesting questions, 
which, he informs us, are to be the subject of a debate, re- 
lating to the merits of paper and glass. The first is: “ Pro- 
viding we had no paper, what other substances may be men- 
tioned that would take its place?” and the second, ‘‘ Provid- 
ing we had no glass, what are its possible substitutes?” Of 
course the idea is to bring out, in the present connection, not 
names of substances which may be advantageously used in- 
stead of the above named almost indispensable materials,but 
of such as we probably would employ (and of many of which 
in fact our ancestors did avail themselves) did glass or paper 
cease to exist or become unattainable. The case is imaginary 
but leads to much instructive thought. 

In lieu of glass, we can find materials suitable for window 





| panes, for drinking vessels, and in some cases even superior 
every part of the spectrum, no matter what its refrangibil. | 


to it for small lenses, but nothing that combines all its pro- 
perties, or is capable of its ready manipulation into desired 
forms. For windows, perhaps the best substance other than 
glass issimple mica, which may be readily split from the 
rock in thin translucent sheets. It is now used for doors of 
stoves, to protect paper shades around gas lights, and in 
other common employments. The Romans filled their win- 
dows with lapis specularis, a fossil of the class of mica, which 
is readily cloven into thin smooth lamine. The same sub- 
stance is found in the Island of Cyprus, in masses a foot in 
breadth and three inches in thickness. It is used for the 
construction of hot houses, and for the protection of delicate 
plants. Up to the present day it is also much employed in 
Russia, in place of glass for windows. 

Horn cut into sheets is still used for lanterns, and for 
drinking vessels, and, if made sufficiently thin, would an- 
swer for illuminating purposes. Oiled linen or other fabric, 
similar to that now used by draftsmen for tracing, would 
also be available, and so would very delicate sheets of india 
rubber. Skins, prepared like parchment or vellum, would 
be translucent though not transparent. Gelatin, however, 
might be treated with bichromate of potash so as to be in- 
soluble, and if it would stand the weather woald give quite 
clear window lights. Collodion films, we should imagine, if 
made thick enouzh, could also be used for the purpose, as 
alsc animal membrane. 

In addition of mica, the mineral kingdom offers a variety 
of substances. There is the Brazilian pebble, a species of 
quartz, now used in an immense extent for spectacles and 
other lenses. We have seen perfect spheres of this mate- 
rial three inches in diameter, witbuut a single speck or flaw 
to blemish its complete transparency. Rock crystal and other 
varieties of quartz might also be em loyed, if means could 
devised to cut them properly ; so could plates of selenite, of 
thin alabaster,or even of rock salt, though the latter would 
not be very durable. Some shells are sufficiently thin to be 
translucent, and ivory could be made into plates having the 
same property. Amber would be transparent enongh but 
difficult to obtain while,like ivory it would be rather costly. 
Large leaves of trees, if chemically treated, might have their 
texture preserved and serve to cover windows if other means 
failed; or if the dwelling were located in polar latitudes, 
one might follow the example of the Esquimaux and use 
blocks of clear ice. 

In recalling substitutes for paper, many of the materials, 
suggested in place of glass owing to their translucency,would, 
from their flexible nature, answer even more suitably for 
writing purposes. Such is evidently the case with parch- 
ment, membrane, cloth, horn, rubber, collodion, or gelatin 
sheets. We might go back to graven tablets, like the Moa- 
bite stone, or write with the stylus upon wax, as did the an. 
cients; in fact,there are numberless modes of inscribing our 
thoughts on solid substances. But paper has a multitude of 
other uses, especially in these days of paper clothing, paper 
furniture, paper churches, and paper money. Hence mate- 
rials are needed with more of its attributes than simply its 
use as a vehicle for the dissemination of our ideas. The same 
source of supply,open thousands of years ago,is still at hand, 
for the papyrus tree flourishes yet in Egypt and Sicily. The 





bark of the common white birch may also be employed ; or 
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by ingenious machines we can cut shavings of fine grained 
wood to serve in place of hangings fcr our walls. Sheets 
of metal,rolled to almost infinite attenuation,would, however, 
probably form the most favored substitute. About two years 
ago the Upper Forest Tin Works, in Wales, rolied the most 
delicate sheet of iron ever made. The metal was worked in 
a finery with charcoal and the usual blast, then forged into a 
bar, and finally passed through the tin rolling mills. When 
finished, the sheet was 10 inches by 5} inches in dimensions 
or 55 inches in surface,and weighed but 20 grains. It would 
require 4,800 such layers to make up s mass one inch in 
thickness. Letters have been sent across the Atlantic on 
iron thinner than ordinary paper,and nearly as light. Steel, 
iron, and copper could thus be pressed into service; and 
where flexibility was necessary, probably alloys could be 
made to answer the purpose. 


SCIENTIFIC AND PRACTICAL INFORMATION, 





A TEST OF THE AUTOMATIC TELEGRAPH. 


A public test of the automatic system of telegraphy re- 
cently took place on a single wire between this city and 
Washington. The matter transmitted was the President's 
late message, with the Spanish protocol attached, number- 
ing 11,180 words, it having been selected in consequence of 
the declaration that its transmission over eight wires by the 
Western Union Company, on December 2, 1878, was a fact 
upparalleled in telegraphy. 

The President of the Automatic Telegraph Company sub- 
mits a report, which is corroborated by the testimonials of 
various well known gentlemen who witnessed the trial, to 
the effect that the entire document was copied complete in 
New York in 58 minutes from the time ef the beginning of 
the sending in Washington. Ten perforators, thirteen copy- 
ists, and two Morse operators were employed, as against 
sixteen expert Morse operators by the Western Union people. 
The average pay of perforators and copyis's is $40 per 
month ; of operators, $100. 


A NEW ACOUSTIC PYROMETER. 


It will be remembered that,some time ago, we gave an ac- 
count of an acoustic pyrometer, devised by Professor Mayer, 
of the Stevens Institute. The principle on which the instru. 
ment is based is the variation of the length of a sonorous 
wave in air,when the temperature of the latter is changed. 

Mr. Chautard states,in Les Mondes, that in his opinion the 
method proposed by Dr. Mayer is difficult in application, and 
he suggests the following arrangement as more suitable for 
practical requirements : 

The sound is produced by the aid of an organ tube, Ut 4, 
for example, disposed with reference to a resonator which is 
put in relation with the two branches of a Kénig improved 
interference apparatus. To the movable branch is attached 
along tube of copper,which enters the furnace or other lo- 
cality, the temperature of which it is desired to determine. 
This tube returns on itself and comounicates with a «mall 
manometric capsule, The fixed branch of the apparatus is 
terminated by another capsule, which, like the first, is in re- 
lation with the same source of heat. The arrangement is 
completed by a revolving mirror, in which the state of th; 
flame is seen. 

Thus disposed, if the pipes which separate the resonator 
from the capsules each contain an equal number of half wave 
lengths, the flame will be edentulated ;in the contrary case, 
the indentations will diminish,and this as much more as the 
difference of length of the tubes is mo.e nearly equal to an 
unequal number of half wave lengths. In the latter event, 
the flame takes,in the mirror, the aspect of a ribbon; and by 
noting the changes in its appearance the calorific state of the 
air in thetube in the furnace is determined. If the tem- 
perature is elevated, the length of wave augments, and a 
clearly :iefined interference is shown by the flame in the mir- 
ror. If,during the continuance of the ex periment, the mova- 
ble tube be gradually elongated, it will be easy to bring the 
flame back to its primitive state, that is, to cause the inden- 
tations to re-appear. Then, by the aid of s scale previously 
determined and empirically translated ioto thermometric 
degrees, the degree of temperature in the tube can be easily 
noted. 


TO NEW SUBSCRIBERS. 


All subscriptions to the ScrENTIFIC AMERICAN will be 
commenced with the year, unless persons, at the time of re- 
mitting, request to the contsary. Nearly all subscribers 
preserve their numbers for binding ; and in most cases where 
subscriptions are received during the first quarter of the 
year, if the back numbers are not sent, they are subsequently 
ordered, To save both the subscribers and ourselves trouble, 
the back numbers from January 1 will be forwarded, unless 
we are advised to the contrary. This course will be pur- 
sued till April 1, after which date the paper will be sent 
from the time of receipt of remittance; but subscription. 
may commence at any time, at the request of the subscriber, 
The above regulation applies only to those who give no in- 
structions, at the time of remitting, as to when they de- 
sire to commence. 





G. D. says: ‘‘I think there is a great deal of humbug 
about the Troy chainmakers, in the paragraph from the Troy 
Times. Any good smith can make chain, and England is full 
of them; they would be glad to get one half of the wages 
mentioned.” 








A CORRESPONDENT, O. A. O., reports that in Sebastopol, 
Cal., from November 1, 1878, to January 14, 1874, the enor- 
mous quantity of 33 inches of water fell, in the form of rain 





and snow. 
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IMPROVED MOVABLE TEETH FOR SAWS. 

The novelty of this invention consists, first, in punching 
out only the central part of the lower half of the circular 
shanks, then eutting off the remaining segment at d; it is 
thus rendered elastic, and may be sprung laterally, so that 
the V on the inner edge of the socket may enter into the 
corresponding groove cut in the edge of the shank, as shown 
in the tooth at the left hand of the engraving. It will be 
seen that, if the said tooth were turned in the direction to 
elevate the point, the circular shank would be rolled out of 
the socket, the butt of the tooth, c, passing to the opposite 
side of the plate; also, were the point turned down so that 
the butt, c, would pass the 
shoulder, a, then the butt, 

c, would spring into line 

with the plate; then the 

tooth must be struck on the 

back, at b, light successive 

blows with a hammer, un- 

til the shoulders meet. To 

remove a tooth from or to 

insert it into a socket, the 

corresponding movements 

raust, of course, be made; 

and to effect the object, a 

common hammer only is 

required. The shanks are 

milled to the size of the 

sockets and givena spring 

temper; the tooth is next 

laid on an anvil and struck 

with a hammer on the side 

and near the inner circle, 

#o as’ to open the space 

where it has been cut, at 

d, and make the shank 

jarger than the socket. 

The segment or spring of 

the shank is left just strong 

enough to cause the necessary friction to hold the tooth 

firmly in position, and it readily conforms to the size of the 

socket, always making a perfect fit when turned into place. 
Some of the advantages clai-ned for this new mode of con- 

struction are: A more perfect interchange of teeth ; being so 

strong aud stiff, the saw will be the same in every respect asa 

saw with solid teeth ; and the saws afford twice as much stock 

for wear,as those heretofore made, and are said to be fifty 

per cent cheaper to the consumer. 

Patented in the United States and Canada through the 
Scientific American Patent Agency, by W. P. Miller. 

For further particulars address R. Hoe & Co., 29 and 31 
Gold street, New York city. 





HILF’S IRON PERMANENT WAY. 

We extract from Hagineering the annexed illustrations of 
a system of iron permanent way, recently designed and in- 
troduced on the Nassau State Railway, in Germany, by Mr. 
Hilf. About 65 miles of line have been Jaid, and we un- 
derstand that the cost of maintenance has been scarcely one 
third of that for ordinary permanent way. The invention 
consists in iron longitudinal sleepers to which the rails are 
secured, the gage being maintained by the bolts passing 
through the web of rails. The latter, shown in section in 
our engravings, are of Bessemer steel, and for the Nassau 
railways were made in lengths of 19 feet 
$+ inches each, weighing 48 Ibs. to the 


The mode of fastening rails and sleepers 
is clearly represented in Fig. 1. The for- 
mer are notched only at the ends and are 
secured bya bolt, a, placed on one side to 
avoid longitudinal displacement. } is the 
tie rod, two of which per length of rail are 
used. The entire structure weighs 232°64 
Ibs. per yard, and ite entire cost, in Eu- 
rope, is estimated at about $7.50 per simi- 
lar distance. In Fig. 2 is represented the 
drainage adopted in connection with the 
system. A peculiar arrangement of switch 
is employed, the characteristic of which is 
that the center is not between the twolines 
of rails, but within the line, so that two 
frogs are saved. 

The combination is such that a train may 
pass from one line tothe other in either 
direction, or, by another setting of the points, may remain on 
the same rails. 

O11 Notes. 

Apropos of oil, especially petroleum, the following facts 
gleaned from the pages of the National Oil Journal,are quite 
novel and of considerable interest : 

There have been several articles going the rounds of the 
press, strongly recommending, to farmers and others, the 
ase of crude petroleum as a cure for the grub or borer. It 
is suggested to apply the oil with a brush to the trunk or 
bark of a tree. To this our contemporary registers a very 
strong objection; and while admitting that petroleum is 
useful for burns, scalds, corns, sore throat, consumption, 
fleas, bed bugs, and as a cockroach exterminator, he remarks 
that there is @ point where the utility of the product ends, 
and that is just before it is rabbed on fruit trees. The editor 
has tried it,and finds that every leaf is killed in a single day, 
while there is little doubt but that the same result would 
follow the application to the bark. 

Some time since, we referred to a number of compounds 
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sold throughout the country as non-explosive oils, but which 
really were very dangerous, and of course a fraud on the 
public. A curious record of nostrums is also to be found 
among recent English patents; and among a list of seven of 
these mixtures, the following are specimens of ingredients 
to be added, to prevent explosion: Cascarilla bark, Iceland 
moss, alkanet root, camphor, potatoes, sulphur, iron rust, 
gum olibanum, sal soda, and onions. These articles are 
added in very small amounts to very large quantities of 
gasoline or naphtha. 

It is hardly needful to remark that they merely act as im- 
purities, and disguise the odor of the burning fluid, while of 
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IMPROVED MOVABLE TEETH FOR SAWS. 


course the chances of explosion are not in the least dimin- 
ished. No oil, which at low temperature will give off the 
vapor which, mixing with a proper proportion of air, causes 
explosion, is safe, no matter how much sulphur, potatoes, 
or other useless matter be added, 

As an exemplification of the sudden rise and equally abrupt 
fall of some of the towns, or rather cities, which sprung up 
in the oil regions when the petroleum fever agitated the 
country, our contemporary says (on the authority of another 
journal that we never heard of) that the famous and at one 
time popular hotel, the Danforth House, Pithole City, which 
cost twenty-eight thousand dollars, was sold recently for a 
ten dollar note, and the furniture, which cost three thousand 
dollars, brought less than ninety. Within one month from 
the completion of the first house, Pithole city had an eighty 
thousand dollar hotel. In two months she had a daily 
paper, and a fast one it’was too, In three months she had a 
theater. That theatre went to Pleasantville, thence to 
Lawrenceburg, thence to Parker’s Landing, thence to where 
the woodbine twineth, in the second great fire at the landing 
last winter. In four months she had another theater and 
an academy of music. In five months she had her celebrated 
mud fire extinguisher, a curiousinvention for throwing mud. 
In six months she had seventy-four hotels and boarding 
houses, where the substitute for water was dispensed. In 
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Fig. 1—HILFPS IRON PERMANENT WAY. 


seven months the Miller farm pipe line was completed, 
which event threw four thousand men and two thousand 
horses out of employment, and Pithole city had reached the 
zenith of her glory. She had at that time fifteen thousand 
inhabitants, elaborate water works, and all the paraphernalia 
of a city government. She has now no theater, no hotel, no 
telegraph office (the telegraph office was closed for time and 








eternity last week), and but nine families out of all that mul- 
titude. The Pithole and Oleopolis Railroad runs but one 
train of one car a day, and that only to hold the charter. 

In the way of statistics, we note that the total quantity of 
petroleum, exported from the United States in 1873, reached 
236,899,223 gallons, showing an increase from 80,000,000 to 


[FEBRUARY 28, 1874, 
the average daily product of the Pennsylvania oil regions, 
from the discovery of petroleum to November 1, 1873, was 
10,758 barrels, and the total aggregate for that period 13,385,- 
589 barrels. 


Dental Amalgams,. 

It is the general practice to combine the alloy with an ex. 
cess of mercury, afterwards squeezing out the surplus mer- 
cury with the fingers or a pair of pliers. 

As it is impossible to get rid of the mercury by this opera. 
tion, since about twice the necessary quantity remains, leay- 














95,000,000 gallons over the three preceding years; also that 


ing the amalgam hard and unworkable, the only proper 
course is to use the exact 
proportion necessary to the 
combination. Should a sur- 
plus of mercury at any time 
be found on the surface of 
an amalgam filling, when 
the packing is finished, it 
can be tolerably well ab. 
sorbed by slices of crystal 
gold, cut thin witha razor 
and laid upon the dry sur- 
face of the filling, until 
they are white with the 
mercury, when they are re- 
moved. 

Now, if chemically pure 
silver and tin be combined 
in atomic proportions, silver 
108, tin. 118, twenty-four 
grains of the clean filings, 
mixed with seven grains of 
mercury, will result in a 
powder, adhesive under 
pressure, which will not 
dissolve in alcohol, and 
therefore needs no washing, 
and which will weld up as 

solid asa coin. This is a true amalgam, containing no free mer- 
cury, in fact there is great difficulty in separating a trace of 
mercury below ared heat. But, of course, it is impossible 
to use a powder in the majority of cases. 

Bat there is a filling which itis practicable to use in almost 
all circumstances, namely, the ordinary silver and tin amal- 
gam mentioned above, with the addition of ten per cent of 
fine gold and sufficient platinum to insure rapid setting. If 
to twelve grains of alloy four or five grains of mercury be 
added, and the resulting compound be carefully packed, with- 
out washing, into the cavity, little by little, with small 
points, warmed, if necessary, and finished up by repeated 
burnishing, the result will be a more perfect filling than can 
be procured by ordinary means, and that, too, with a com- 
pound containing little or no free mercury.—Dental Miscel- 
lany. 


Idleness. 

Many young people think that an idle life must be a plea- 
sant one; but there are none who enjoy so little, and are 
such burdens to themselves, as those who have nothing to 
do. Those who are obliged to work hard all day enjoy their 
short periods of rest and recreation so much, that they are 
apt to think if their whole lives were spent in rest and re- 
creation, it would be the most pleasant of all. But this isa 

sad mistake, as they would soon find outif 
they made a trial of the life they think so 
agreeable. One who is never busy can 
never enjoy rest; for rest implies a relief 
from previous labor; and if our whole 
time were spent in amusing ourselves, we 
should find it more wearisome than the 
hardest day’s work. Recreation is only 
valuable as it unbends us; the idle can 
know nothing of it. Many people leave off 
business and settle down to a life of en- 
joyment ; but they generally find that they 
are not nearly so happy as they were be- 
fore, and they are often glad to return to 
their old occupations to escape the miseries 
of indolence.— Herald of Health. 
——_ wee. — —— 
Where to Buy Sporting Tackle. 
Mr. Walter C. Hodgkiss, late of Cooper, 
Harris, and Hodgkiss, of this city, a firm 
noted for its sale of guns, revolvers, and 
articles for sportsmen’s use, has recently withdrawn from 
that concern, and assumed business on his own account, 
at No. 7 Warren street, New York. Mr. Hodgkiss offers 
an exceptionally excellent assortment of the goods above 
named, and we would suggest the inspection of his stock, 
to all desirous of supplying themselves with the newest and 
best improvements in hunting implements and supplies. 


J. E.E., of Pa., writes to say that recently, in a church at 
Alleghany City, Pa,, a crowded congregation were warned by 
the pastor that the services coald not be continued, and they 
retired quietly and in good order. The church was on fire in 
the roof; and had it not been for the presence of mind of the 
minister, and of the sexton who discovered the fire, the con- 
sequences might have been terribly fatal. Such self-com- 
mand deserves the highest commendation. 








Mr. H. Crosby writes to point out that the easiest way to 
describe a heptagon in a circle is to take half the chord of the 
arc of 120°, which is equal to a side of the required figure. 
This is correct, and will be of practical use. 


a 
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PIPE CUTTING AND THREADING MACHINE. 

The slow and tedious process of cutting and threading 
wrought iron pipe with the tools now used, together with 
the great waste of material and the imperfect work pro- 
duced (except with expensive and cumbersome mach‘nes), 
have long been causes of complaint among steam and gas 
fitters. 

Our illustration represents a machine claimed to have the 
same capacity as more costly stationary machines, with the 
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ends, are secured metallic nuts, D, into which the threads of 
rod, A, fit. 

In using this invention, when the sheathing planks are 
placed upright, cross boards are set at suitable distances apart 
for the blocks, C, to rest against. The inventor adds that 
his adjustable braces permit of excavations being made by 
first sinking a hole for the width of one sheathing board. 
Against each side of the trench a plamk is placed horizontal- 
ly and supported by a suitable number of braces. Then the 








great advantage of compactness and portability, weighing 
but one hundred pounds, oc- 
cupying a space of 15x17 inch- 
es only, and so constructed 
that a boy can thread, cut, or 
make nipples from pipe, as 
large as 2 inches diameter, 
with perfect ease. 

Fig. 1 shows the machine as 
fitted for hand power, motion 
being transmitted to the seve- 
ral parts by means of gearing, 
as shown; while on the ex- 
treme left is seen the pipe, A, 
held stationary by the adjust- 
able jaws of the pipe vise, B. 

Fig. 2 shows the reverse of 
the side shown in Fig. 1. The 
pipe is held stationary in tke 
vise, and passes through the 
center of gear, A, the rotary 
motion of which is imparted 
to the die held in the die box, 
B, by means of the studs or 
guides, CC, upon which the 
die box freely slides forward 
as the die passes upon the 
pipe. 

When cutting pipe, the tool 
post, with the cutter, D, has 
automatic feed, cutting ends 
of pipe square and smooth. 

Wherever steam, gas, or 
water pipes are used, this ma- 
chine, it is claimed, will be 
found of great value, especially upon steamships and in 
places where economy in space and portability are desirable. 

Perhaps we can lay before our readers no better testimo- 
nial as to the merits of the device than the opinion expressed _| 
regarding it in an official report by Chief Engineer Edward 
Fithian, U.S.N. That officer says that, in making repairs, 
etc., on shipboard, the invention would prove a useful and 
economical tool, as it can readily be set up anywhere, and. 
thus perform a large amount of work which otherwise 
would have to be taken ashore, to ashop. The report says-; 
that it operates with the greatest ease, its capacity is fully 
equal to that of thrée men under the old method, and ary 
threading possible with an ordinary die stock is done by 
it, besides other work. Chief Engineer Fithian recommend:¢ 
the tool ‘‘ without hesitation.” 





Patented April 27, 1869, and September 30, 1873. For fur- i 


ther particulars, address the Chase Manufacturing Company, | 
120 Front street, New York city. 
IMPROVED TRENCH BRACES. 
Mr. Samuel G. McKiernan, of Paterson, N. J., has paten- 
ted, December 2, 1878, through the Scientific American Pa- 
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tent Agency, a novel arrangement of adjustable braces for 
supporting the sheathing of sewer trenches and similar ex- 
cavations. The construction of the device will be readily 
understood from the sectional view in the foreground of the 
accompanying engraving. 

There is a rod, A, having a right hand screw thread formed 
upon one end, and a left hand screw thread upon the other. 
To the center of this rod is rigidly attached a block, B, in 
which holes are made to receive a lever by which the device 
is turned. Two blocks of wood, C, are perforated longitu- 
dinally to receive the rod, A; and in these, near their inner 
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) melted alkali possesses in dissolving or at least oxidizing 
| exceptions are lead, silver, and gold. The metals united 


| steam, designed to restore constantly the water of the hy- 


| ing as the metals are in a less degree oxidizable, either by a 


j solution orsuspension,and is evaporated and dried for use in 


excavation continues down for the width of another board 
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and the same operation above noted is repeated, and so on 
until the desired depth is reached. In filling up, the lower 
board epon each side is first removed, and the earth thrown 
in, and thus for each plank in turn from the bottom up- 
wards. 


Natro-Metallurgy. 

The various processes of refining lead, employed at the 
resent day, cause, in cases where the metal is impure, con- 
siderable waste, and necessitate the reduction of an enormous 
«quantity of oxide, to which they are besides inadequate for 
the removal of certain foreign metals. A new plan which 
has recently been devised by MM. Payenand Roux, of Mar- 
seilles, France,allows the complete refining of any argentifer- 

, ous lead without the formation of oxides of lead,and has, ac- 
cording to the Chronique de Industrie, the particular advan- 
tage of permitting the collection of all foreign metals, of 
which the value may be worth considering. The process 
is founded on the property which a bath of caustic hydrated 








successively all the metals except three, by drawing them 
into a soluble scoria, in a state of igneous fusion. The three 


with the lead are, one after the other, removed by melted 
soda, the action of the bath being maintained first by a jet of 


drate from which the metals gain oxygen, and urged, accord. 


blast of air, or, finally, by carefully measured additions of 
nitrate of soda. 

The theory of the reaction is as follows: By simple solu- 
tion in water, soda abandons all the oxides which it holds in 


the operation, almost without loss. The metals oxidize in 
the melted alkaline bath in the order of their affinity for 
oxygen, an order modified, however: 1, by their particular 
affinity for soda: 2, by the action of affinity exercised by the 
largest mass present. Thus tin and the metals of platinum, 
although much less oxidizable than lead or copper, are at- 
tacked very rapidly, and before the latter in the soda bath, by 
reason of their propensity to act as electro-negative elements. 
Hence also, in an alloy very rich in lead, the copper oxidizes 
first. 

Another phenomenon of not less importance is that the 
solutions of the oxides inthe soda bath act chemically in pre- 
sence of the reagents exactly as do the metallic salts dis 
solved in water. It is thus in this igneous solution: All 
the metals are precipitated,one after the other,in the inverse 
order of their solubility; and in the direct order, they pre- 
serve each other from oxidation. In this respect, even inso- 
luble reducing agents, such as charcoal, may be employed in 
the bath. 

The principal applications in the process are its adaptation, 
not only to the refining of lead and the extraction of silver by 
the zinc process from lead and argentiferous scoria, but the 
purification of argentiferous copper and old complex alloys; 
the treatment of ores of platinum, gold, silver, etc., of ores 
of chromium, etc. 

Since March last,the inventors have constricted a plant and 
have carried on the process at Marseilles; and we learn 
that the hard leads of Greece (containing 24 per cent antiniony 
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and sulphur), hard Spanish lead, and other forms of the me- 
tal containing large quantities of foreign substances, have 
been successfully treated. A company has been formed for 
the fusion of ores, separation of metals, and then refining by 
the processes of natro-metallurgy. 
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Hot Beds. 

Prepare materials at once, consisting of cleanly collected 
leaves, and rank, but well moistened, stable litter, for the 
‘construction of these. In making a hot bed, havea good 
wide foundation marked by in- 
serting some strong stakes in the 
corners, for by these stakes the 
plumb, and hight of the beds, 
too, can be determined. The 
foundation should consist of a 
layer of brush wood, over which 
asparagus, bean, and pea haulm 
should be placed, and ferment- 
ing material placed over that, 
being careful to make it firm by 
beating with the fork in prefer- 
ence to much trampling, and 
leaving space on either side of 
the frames for the convenience 
of linings. One made immedi- 
ately of equal parts of stable 
litter and leaves, will be found 
useful for starting a few early 
gloxinias, caladiums, achimenes, 
and roots of Hlium auratum; 
also for cuttings of different 
kinds; and it will afterwards be 
useful! for the raising of various 
kinds of seeds. Throw into a 
heap a mixture of two or three 
parts of leaves and one of litter, 
and turn it once or twice, apply- 
ing some manure water if dry; 
the material may also be used for 
another bed in February. Be- 
sides the hot beds necessary for 
bringing plants into flower, sev- 
eral are required for vegetable 
forcing, especially where there are few hot-water-heated 
structures. In April and the two following months, these 
beds will be useful for soft-wooded greenhouse plants, such 
as balsams, cockscombs, some annuals, and various odds and 
ends. In others, cucumbers, chilies, etc., may be grown; 
and those not required can be removed and used as manure, 
or turned for forming a compost for the potting bench. Their 
size must be in proportion to the amount and continuity of 
heat they are required to produce, If for starting stove 
plants on, they may be built as high as 5 feet; but if for 
growing potatoes, carrots, radishes, and other vegetables, 3 
feet will be found sufficient. They sink considerably after 
being built ; and when the heat begins to fail, the best way 
of recruiting it is by adding fresh linings around the frames. 





one te oa 
ON THE PURIFICATION OF MERCURY. 
BY PROFESSOR ALBERT BR. LEEDS. 

In investigations carried on in physical laboratories, and 
in the volumetric analysis of gases, a large quantity of mer- 
cury is employed ; and as it is very readily contaminated, a 
method for its rapid and convenient purification is important. 
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Such a method must provide for the removal of the thre- 
kinds of impurities which are usually present: First, foe 
reign metals, especially lead, zinc, and tin; secondly, com- 
mon dirt and dust; and thirdly, water or other liquids. 

The most convenient device hitherto employed was a long 
glass tube, into which the mercury was poured through a 
paper funnel, the funnel having a pin hole at the bottom, 
and serving to retain the dirt and dust. The tube was part- 
ly filled with dilute nitric acid,and was provided with a 
stop cock below, or with a bent tube, so that a short column 








1 per cent arsenic, } per cent copper,and 1 to2 per cent iron 


of mercury might balance a long column of acid. 
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The device herein recommended consists of a glass fun- 
nel, A, capable of holding five or ten pounds of mercury, 
the tube of which is cut off at a point just below the stopper 
of the bottle, B. Cotton wool is jammed into the tube until 
it fills up the neck, and bulges out at the bottom of the fun- 
nel. A short glass tube bent at right angles passes likewise 
through the india rubber stopper of the bottle and is con- 
nected with a water air pump. The bottle is two thirds filled 
with dilute nitric acid (one part of acid and four or five parts 
of water). The impure mercury poured into the funnel, A, 
is drawn through the cotton plug in a multitude of streams, 
and passes as a fine rain through the acid below. The fo- 
reign metals, if not in too large quantities, are removed by 
solation in the acid, and the pure mercury collects below. It 
is then run off through the stop cock into a second funnel, 
C; and, after being thoroughly dried by suction through an- 
other plug of cotton wool, it is caught and preserved in the 
bottle, D. A short time suffices for the almost automatic 
purification of, a Jarge quantity of mercury. 

Stevens Institute of Technology, February, 1874. 


Correspondence. 


The Principles of Ventilation, 
To the Editor of the Scientifie American : 

Unlees I greatly mistake the intelligence and disposi- 
tion of the average American, his ‘‘ scientific” representative 
will be deluged with articles protesting against the crude 
notions contained in the article coming from “the land o’ 
cakes,” entitled “‘The Ventilation of the United States 
Senate Chamber.” I purposely ignore the special subject 
of his article, the senate chamber, and beg leave to refer 
very briefly to some of the most untenable of his general 
assertions. 

He boldly asserts that ‘‘the whole secret of ventilation 
consists” in providing ‘‘an entrance for fresh air below and 
an exit for foul air above,” and bases this erroneous idea 
upon the false assumption that “foul air,” making no dis- 
tinctions, “ascends and accumulates at the ceiling” only. 
He also says: “If our Lalls, like the ancient Greek houses, 
were without roofs, ventilation would cause no thought,” 
for “the foul air from our lungs and bodies would ascend 
right into the air, and a fresh supply would come down to 
us through the same opening.” 

As a simple and plain refutation of his statement regard- 
ing the tendency of foul air to “‘ accumulate at the ceiling,” 
I would refer him to the familiar experiment of placing a 
bit of lighted candle at the bottom of a tall glass jar with 
open top. He will find, upon exhausting the lungs into the 
bottom of the jar, by means of a tube, that the light will be 
extinguished almost immediately ; and if he breathe down- 
ward into the jar—not directly over the fame, but near the 
side of the vessel—the light will just as certainly be put out 
as in the previous experiment, only the inevitable and fatal 
result will be retarded. If, instead of the lighted candle in 
the tall jar, he places “the ancient Greeks” or a few live 
Scotsmen in a “high” room, closed at the bottom and open 
to the free air of heaven at the top, ke will find results quite 
parallel to chose in his previous experiments. Any causes 
favoring the sudden generation of an excessive amount of 
carbonic acid gas would result in speedy death to them all, 
or in asphyxia, as in the first experiment. Confinemert in 
the same place, under more favorable circumstances, would 
somewhat retard the fatal result; but ultimately, as the air 
became contaminated by poisonous exhalations, languor, de- 
cay, and death by some ‘‘chronic” malady, would occur as 
swrely as the light was slowly extinguished in the second ex- 
periment. 

In both these instances, ‘‘ the destroying angel ” is carbon- 
ie acid ; it is th+ principal deleterious element which contam- 
inates the air we breathe, and to which we are most univer- 
sally exposed ; it is generated by decomposition, by com bus- 
tion, and by respiration. At any ordinary comfortable liv- 
ing temperature, the speoific gravity of this poisonous gas, 
even when exhaled from the lungs, is greater than that of 
the surrounding air; therefore it of necessity gravitates to 
the bottom of the jar or to the bottom of a room, instead of 
rising to the ceiling. No matter what may be its source, if 
in excess it is “the destroying angel,” always injurious, 
often fatal. We find, in what is called pure air, about 45 
parts of carbonic acid to 10,000 of air; the open air of cities 
is ofter contaminated by from 6 to 15 parts to 10,000, while 
the confined air of some public halls and school rooms has 
been found to contain as many as 75 parts to 10,000, in such 
cases rendering the air absolutely poisonous. 

If warming were not inseparably connected with proper 
ventilation, as, unfortunately for the position of your cor- 
respondent, it isin our climate, it might do to provide only 
fox the eseape of foul air above and the introduction of fresh 
air below; but, as he admits, “one undeviating law of air 
currents is that they elways take the shortest cut, and de. 
pend upon it” the necessary and inevitable effect of provid- 
ing an opening for inlet below and an opening for outlet 
above would be to “freeze out” the inmates of a room, 
whether the incoming fresh air is warm or cold. If cold, 
the incoming fresh air would spread itself out and fill the 
lower part of the room first; if warm, it would immediately 
take “ the shortest cut” and escape at the top, without ma. 
terially affecting the temperature or the quality of the air 
throughout the room, except in the direct course of the 
moving current, which would be from inlet to outlet. 

For these plain reasons, the crude method advocated by 
your correspondent is not commendable even in a warm cli- 
mate or in the summer weather, for then, if the doors and 
windows be left open, the air will freely circulate in any 
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natural direction. In short, his positions are contrary to 
the advanced experience and philosophy of such able special- 
ists as Box (see his work on heat) Reid, Ruttar, Leeds and 
others on ventilation. His ideas are diametrically opposed 
to modern practice and experience, especially in the West, 
where the downward exhaust principle has been introduced 
very genersily in nearly all new public and private buildings. 
A. R. Morea. 


To the Editor of the Scientific American: 

Your correspondent, Mr. Wm. Mackean, in his article on 
ventilating the senate chamber, must either allude to sum- 
mer ventilation or be without practical experience of the 
subject; for ventilation in cold weather, when we require 
warmt!: and comfort as well as air, necessitates an entirely 
different arrangement. 

First, if he use an opening of two square feet in the roof 
for ventilation, and numerous smaller ones (their combined 
areas being equal to or less than the roof aperture) in the 
floor or wainscoating, the heated air would go direct to the 
opening in the roof, warming the surrounding air but little, 
and leaving the large body of air in the room very cold. I 
have seen the temperature of a room fall 3° in 5 minutes 
on opening the hot air register in the floor and the ventilator 
in the ceiling; and although the fire was kept up about four 
hours, the temperature did not rise half a degree. 

Secondly, he says that the air, on being discharged from 
the lungs, is warmer than the surrounding air, and therefore 
rises ; which is true, but it only rises a short distance, when 
it becomes of the same temperature as the air through which 
it passes; and being loaded with matter thrown off from the 
lungs, it becomes heavier and falls to the floor to be again 
inhaled. 

There is a vast difference between ventilation in the sum- 
mer and ventilation in the winter, also between a building 
heated by hot air and one heated by direct radiation from a 
heated surface. CHARLES A. WEST. 
Richmond, Va. 


The Centralization of Matter. 
To the Hditor of the Scientific American: 
A few modern scientists have recently proclaimed the 
theory that the resistance of space to the planets, in their 
revolutions around the sun, will ultimately cause them to 
approach to and become part of the sun. Another writer 
says that the centralization of matter is one of the great laws 
of Nature, which will eventually produce the same result: 
that each satellite, as it loses its internal heat, will be ab- 
sorbed by its planet, and the planets by the sup. Ido not 
know whether this is orthodox science, or whether it is a 
‘new departure ;” but if this process of Nature is in exist- 
ence, it certainly has been going on for all time, and ourown 
planet should exhibit some of the results or footprints of 
this great law. Therefore I ask: Has the earth, since it has 
taken its place as a planet, received any accession of consid- 
erable bodies of matter, going to make up the great mass it 
now presents? Most assuredly it has; several of the conti- 
nents still bear unmistakable evidence of being a deposit of 
this character, having probably been former satellites of the 
earth, and to have been precipitated upon it without great 
violence, but sufficient to crumble and scatter their contents 
in the direction of their motion. South America bears the 
most striking illustration of a phenomenon of this character. 
When the satellite had gradually wound its diminishing or- 
bit, until it came within the confines of the earth’s atmos- 
phere, by a storm or commotion below it is suddenly envel- 
oped in our heated atmosphere ; and losing its hold upon the 
cold medium of space, with a plunge it is precipitated to the 
earth. The first contact is at Cape Horn; then with a roll- 
ling, settling, and crumbling motion, it spreads out nearly to 
its present limits, and, while yet in motion, commences the 
grandest feature of all. Before this great mass of débris can 
acquire the motion of the earth in rotation, the great waters 
and sediment of the Pacific are surged up to the very clouds, 
rolling up the western border like a ecroll, of which the 
Andes bear witness, and of which your correspondent, Pro- 
fessor Orton, (page 40 of your current volume) says: ‘‘ Here 
the landscape was purgatorial, presenting the confusion of 
the grab box of a geologist.” 
The fact that guano is now admitted to have been a sedi- 
ment of the ocean, and is fouad on the mountain sides, as 
well as on the islands, and that the beds of the ocean (espe- 
cially the Atlantic) are crushed down near the borders of the 
continents, all tend to confirm thistheory. The crowding up 
of the Andes proves that the earth was rotating in about the 
same position as now, although what is now Cape Horn may 
have been near the equator before this occurrence, As the 
surface of the satellite would be a frozen mass, her glacial 
period would soon have an end; and the sudden acquisition 
of so large a body of matter on one side of the earth (within 
what is now the southern hemisphere) would necessitate the 
withdrawal of a large body of water from the northern 
hemisphere to establish an equilibrium, and complete the 
spheroid. Hence the greater exposure of land surface now 
in the northern hemisphere, much of which is known to have 
been submerged. 

Where then is the base line of geology, when we find that 
our igneous rocks were produced in other worlds, before be- 
ing deposited with-us? A. D. 





A Substitute for Mica in Stoves. 
10 the Editor of the Scientific American: 
The want of-durability in mica and ‘he difficulty in bend- 
ing it renders the application of another material desirable. 
My observations have convinced me that we have the most 








desirable qualities in thin glass tubes, so arranged as to pre- 
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sent an even and a nearly airtight surface. As glass tubes 
are drawn at the glass houses, they are slightly though per. 
ceptibly conical, a matter of no moment, as, by alternating 
the larger and smaller openings, when they are laid parallel, 
close joints result. 

Three kinds of glass are met with in the market: Brown 
bottle, greenish lime, and cullet and flint glass, more or legs 
perfect. Either of these kinds may be used, as radiant heat 
from the fire will anneal them; flint glass, being the most 
pliant, is best adapted to the nicer purposes. Tubes drawn 
quite thin, from one eighth to one third of an inch bore, may 
be used, aways with reference to the thickness of the envel- 
ope of which they form a part. They may be arranged side 
by side, either vertically or horizontally, to fill any size or 
space, resting loosely in a recessed space or in a clip of mal. 
leable metal to support them and exclude dust. Combina. 
tions of shorter and longer tubes may be used for paneling 
or otherwise varying the surface. But ornamentation will 
doubtless be best gained through colored and particolored 
tubes, so arranged as to produce the most pleasing variety. 
It is well known that silvering within the colorless or col- 
ored tubes can be easily so adjusted that much light will be 
transmitted, while on another part the luster of burnished 
metal may be obtained, while little light is lost. 

Sliding, folding, and curved screens of any size, flexible or 
fixed, can be formed with these tubes, so that stoves with 
open or closed fronts may be made. There is not the slight- 
est risk of fracture of the tubes, excepting from a blow or 
similar accident ; and any partial destruction can be repaired 
by substitution in a few minutes’ time; indeed, the pliancy 
of the structural forms of large size is a safeguard. Wash. 
ing or other cleansing of the surfaces can be done without 
danger when the glass is cool. 

The increased consumption of glass in this way will di- 
minish its cost in the form of small tubes, and lead to the 
introduction of ornamental and beautiful designs in all ap. 
pliances for warming apartments by visible fires. 

A. A. HAYEs. 





Electroplating Pewter Surfaces, 
To the Editor of the Scientific American : 

I noticed in a recent number of the SCIENTIFIC AMERICAN 
that a correspondent experienced great difficulty in plating 
pewter surfaces. To him, and all others who have met 
with similar difficulties, I will give the following recipe, 
which will be found simple and very effective: 

Take 1 ounce nitric acid and drop pieces of copper in it 
until effervescence ceases; then add 4 ounce water, and the 
solution is ready for use. Place a few drops of the solution 
on the desired surface, and touch it with a piece of steel, 
and there will be a beautiful film of copper deposited. The 
application may be repeated if necessary, though once is 
generally sufficient. The article must now be washed and 
immediately be placed in the plating bath, when deposition 
will take place with perfect ease. This is an excellent 
recipe, and should be known to all electroplaters. 
Friendsville, Il. JAMES POOL, 
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About Ourselves, 
To the Editor of the Scientific American : 
We have come to the conclusion that a thing of real prac- 
tical value has but to be advertised in the ScrENTIFIC AMER- 
ICAN to insure its success. From one week’s advertisement 
of our small Welch Water Engine, in your columns, we 
have answered as many as eighty letters in a single day. 
That single advertisement will pay us largely as an invest- 
ment, unless the overwhelming amount of correspondence 
therefrom really ruins us. 

THE NEW ENGLAND MOTOR AND MOWER COMPANY. 
Danbury, Conn. 











The Acrophore. 

This is an apparatus for enabling personsto breathe and 
work, with a light, in unbreathable and explosive gases in 
mines,welle,sewers,and caverns, It isthe invention of Messrs. 
Denayrouze,of Paris. The aérophore c nsists of a number of 
large or small cylinders as desired, which are lowered into 
the mine with the workman. Connected with the cylinders 
isalong flexible tube about an inch in diameter, of such 
strength that it cannot be damaged even by being trod upon. 
The person who is to use the aérophore first puts on a 
strongly made jacket of webbing, to the back of which is 
attached a couple of moderating valves which serve to sup- 
ply the compressed air to the mouth at ordinary atmospheic 
pressure—not higher—the pipe being attached to these 
valves. Another pipe passes over the shoulders and toa 
mouth piece. The nostrils are closed by a nipper. The 
mouth piece is constructed so as to be available either for a 
light or heavy breathing man. Exhalation is accomplished 
by means of a small aperture in the tube about two feet from 
the mouth. This aperture is fitted with a proper valve, 
which stops the ingress of all air or gases. By another 
valve and tube, air is supplied to the lamp which the miner 
carries in his hand, and enables it to burn brightly, and a 
pair of “ goggles” are provided in case the eyes are likely 
to be affected. These can readily be fastened on by means 
of an elastic strap. 

D. D. 8. writes to suggest that lightning rods be made in 
the form of an elongated oval, about 6 feet wide, so that the 
conductor. would present the appearance of two rods, side 
by side, joined at the top; and they would also be joined 
under ground. He thinks that this arrangement will! give 
better protection to a building, from the better ground com- 








munication it would afford, 
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Richard Trevethick’s Thousand Feet Tower, 

Mr. F. 8. Hoffman, of Philadelphia, Pa., writes to remind 
us that the eminent engineer Trevethick proposed to erect an 
iron tower 1,000 feet high, in commemoration of the passage 
of the Reform Bill in England in the year 1882, In that year 
he sent a note to the London Morning Herald, which con- 
tains the following: 

** Design and specification for erecting a gilded conical cast 
jron monument (scale 40 feet to the inch), of 1,000 feet in 
hight, 100 feet in diameter at the base, and 12 feet diameter 
at the top; 2 inches thick, in 1,500 pieces of 10 feet square, 
with an opening in the center of each piece 6 feet diameter, 
also in each corner of 18 inches diameter, for the purpose of 
lessening the resistance of the wind, and lightening the 
structure; with flanges on every edge on their inside, to 
screw them together; seated on a circular stone foundation 
of 6 feet wide, with an ornamental base column of 60 feet 
high; and a capital with 50 feet diameter platform, and a 
figure on the top 40 feet high; with a cylinder of 10 feet di- 
ameter in the center of the cone, the whole hight, for the 
accommodation of persons ascending to the top. Each cast 
iron square would weigh about three tuns, to be all screwed 
together, with sheet lead between every joint. The whole 
weight would be about 6,000 tuns. The proportions of this 
cone to its bight would be about the same asthe general 
shape of spires in England. A steam engine of 20 horse 
power 18 sufficient for lifting one square of iron to the topin 
ten minutes; and as any number of men might work at the 
same time, screwing them together, one square could easily 
be fixed every hour; 1,500 squares requiring less than six 
months for the completion of the same. A proposal has 
been made by iron founders to deliver these castings on the 
spot at £7 ($35) per tun; at this rate, the whole expense of 
completing this national monument would not exceed £80,000 
($400,000). By a cylinder of 10 feet diameter, through 
which the public would ascend tothe top, bored and screwed 
together, in which a hollow floating sheet iron piston, with 
a seat round it, accommodating 25 persons; a steam engine 
forces air into the cylinder column from a blast cylinder of 
the same diameter; and working three feet a second, would 
raise the floating piston to the top at the same speed, or five 
or six minutes ascending the whole hight ; the descent would 
require the same time. A door at the bottom of the ascend- 
ing ¢ylinder opens inwards, which, when shut, could not be 
opened again, having a pressure of 1,500 lbs. of air tending 
to keep it shut until the piston, descends to the bottom. By 
closing the valve in the piston, it would ascend tothe top with 
the passengers floating in the air, the same as a regulating 
blast piston, or the upper plank of a smith’s bellows. The 
air apparatus from the engine Should be of a proper size to 
admit the floating piston, with the passengers, to rise and 
fall gradually, by the partial opening or shutting of the 
valves in the top of the piston. Supposing the springs or 
soft substance, for the piston to strike on at the bottom of 
the column cylinder, descending three feet a secord, would 
give no greater shock than falling from 9 inches high, that 
being the rate of falling bedies, or the same as a person be- 
ing suddenly stopped when walking at the rate of two miles 
an hour. The pressure of the air under the piston would be 
about half a pound on the square inch; the aperture cannot 
let the piston move above 3 feet asecond, but this speed may 
be reduced to any rate required by opening or shutting the 
valves on the floating piston.” 

“Within two months,” says Trevethick’s biographer, 
“ from the date of the design for a gilded column, Treve- 
thick had passed away. His family in Cornwall received a 
note, dated April 22, 1833, from Mr. Rowley Potter, of Dart- 
ford, stating that Trevethick had died on the morning of 
that day, after a week’s confinement to his bed. He was 
penniless and without a relative by him in his last illness, 
and for the last offices of kindness was indebted to some who 
were losers by his schemes. 

Trevethick’s grave was among those of the poor buried 
by the char.table; no stone or mark distinguished it from its 
neighbors. He is known by his works. His high pressure 
steam engine was the pioneer of locomotion and its wide- 
spreading civilization. England’s mineral and mechanical 
wealth on land and sea are indebted to its expansive power, 
Ats applicability, and durable economy.” 


‘The Semi-Centennial Anniversary of the Franklin 
Institute. 

The Franklin Institute recently celebrated the semi-cen- 
tennial anniversary of its foundation, at the Musical Fund 
Hall, in Philadelphia. Mr. Coleman Sellers, the President, 
presided, and delivered an address, in which he sketched the 
past work of the Institute, and its influence upon the me- 
chanical and scientific progress of the country. An earnest 
plea was made in behalf of technical education, and the 
value of proper instruction for working mex warmly ad- 
vocated. 

Mr. Frederick Fraley, one of the founders of the Insti- 
tute, gave some interesting recollections of its establish- 
ment, and said the first meeting was held in the County 
Court House, in Philadelphia, on February 5, 1824. Profes- 
sor R. E. Rogers spoke upon the immense progress of know- 
ledge which has occurred during the past half century, and, 
in quite a lengthy address, reviewed the history of inven- 
tions, beginning with Fulton’s steamboat and ending with 
the most recent developments in astronomy, physics, and 
other mechanical and scientific professions. 

President Morton, of the Stevens Institute, pointed out 
that, in the view of Science, the universe of matter is as 
truly the universe of motion, and hence the branch of study 
‘to which we should most devote our attention is that which 

treats of matter in its relation to motion, in other words, to 
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“mechanics.” It is to the development of this knowledge 
that the Franklin Institute has contributed during the last 
fifty years. The speaker compared the advancement of the 
world to the gradual growth of a child; and in conclusion, 
he said that the necessities of the age are new means of ap- 
plying great truths already discovered. 





Electroplating. 

At a session of the Physical Association held in Frankfort 
on August 30 last, Dr. Otto Volger delivered an address 
on the history and progress of the art of depositing metals 
by galvanic action, of which the following is an abstract : 

At an early date it was known that a current of galvanic 
electricity was able to decompose liqui}s, and that metals 
deposited from solutions of their salts by this means as. 
sumed fantastic shapes, which appeared so similar, at the 
first glance, to vegetable growth that they were called gal- 
vanic trees, or metallic vegetation, although really consist- 
ing of crystals, and formed according to the laws of crys. 
talization. Professor Béttger took especial delight in pro- 
dueing this sort of vegetation with different metals. 

The use of such metallic deposits for electroplating was 
discovered accidentally. In 1880, Mr. J. P. Wagner, of 
Frankfort, and Professor Jacobi, of St. Petersburg, were en- 
deavoring to employ electromagnetism as a motive power, 
instead of steam. Jacobi employed a Daniell’s battery, 
which is distinguished for its constant and regular action. 
It consists of an outer cup of copper, and an inner cell of un- 
glazed porcelain which contains the zinc rod. The interme- 
diate space is filled with a saturated solution of sulphate of 
copper. When the battery is working, this solution of blue 
vitriol is slowly decomposed, depositing metallic copper, 
which finally becomes injurious, and must be removed. Once 
when Jacobi was busied with removing such a deposit from 
his copper cup, he noticed that there were several layers of 
copper, each having the form of the sides of the copper ves- 
sel, and hence, concluding that the sheet copper of which 
the vessel was made had split up into layers, he accused the 
man who made it of employing a poor guality of sheet cop- 
per. A closer investigation, however,showed him that these 
layers, or leaves, did not belong to the walls of the vessel, 
butto a new deposit of metal, which imitated,in a remarka- 
bly perfect manner, the shape of the surface of the walls. It 
occurred to Jacobi that this troublesome disadvantage could 
be turned to profit by using it for reproducing objecte. In 
1838, he communicated to the St. Petersburg Academy a 
description of his discovery of the use of galvanic electricity 
for reproducing objects in the arts. 

Czar Nicholas requested a German chemist named Klein, 
who was then employed in the imperial printing office, to 
test the practicability of the discovery and to ascertain to 
what extent it was capable of development. The answer 
being a favorable one, he gave the discoverer the means of 
making his new art the common property of the whole 
world. 

Electrotyping or plating with copper consists in merely 
making the object to be copied the negative element of a 
simple Daniell’s battery. If the object is a conductor, metal 
for instance, and is to be only partially covered, the parts 
that are to remain uncovered are rendered non-conductors 
by coating with some non-conductor, as wax, stearin, or 
varnish. If itis a non-conductor, its surface is rendered con- 
ducting by brushing it over with a thin film of the finest 
graphite or silver powder. Murray discovered that graphite 
works the best. The reaction consists in the separation 
of the snlphate of copper into sulphuric acid and oxide of 
copper, while the water is simultaneously separated into 
oxygen and hydrogen. The sulphuric acid liberated at the 
anode or positive pole unites with the oxide of zinc, formed 
there by the oxygen given off from the decomposed water, to 
form sulphate of zinc, which goes into solution. 

The hydrogen evolved at the opposite pole abstracts the 
oxygen from the oxide of copper, and forms water, while 
the copper is left in a metallic state. Hence it is really 
the hydrogen which causes the reduction of the oxide of 
copper to metallic copper, at the negative pole or cathode. 

Up to the year 1840, this new art wes only employed for 
making small copies, like coins and medals, and these often 
came out of the mold imperfect, or were broken in detach- 
ing the mold. At that time, however, Professor Bottger 
prepared handsome relief plates of copper, and also em- 
ployed galvauism for depositing a metallic coating on other 
metals, as for instance gilding silver, copper, and brass. In 
the same year, a copper plate engraver, named Kress, came 
to St. Petersburg, learned from Klein the galvanoplastic ert, 
as Jacobi had named it, and became acquainted with the lat- 
ter. Jacobi called his attention to the fact that he could in 
this way make perfect copies of his etched or engraved plates, 
thus multiplying the original plave so as to obtain a great 
number of the most excellent impressions; for it is well 
known that a plate soon loses its sharpness, and every im- 
pression is poorer than the preceding one. At this sugges- 
tion Kress took up the art, and by 1844 had brought it 
to great perfection in his business. In 1841 Professor Butt- 
ger had made a copy from one of Professor Felsing’s copper 
plates, in Darmstadt (the Eece Homo, after Guido Reni, 124 
inches by 94 inches), which was so perfect that Felsing de. 
clared that proofs printed with it were identical with those 
from the original plate, and of equa) value. These plates 
are still in existence, the one in Berlin Museum, the other at 
Frankfort on the Maine. 

The galvanoplastic art has extended itself in three direc- 
tions: 1. For covering other metals, as in electroplating 
with gold, silver, copper, steel, and nickel, 2. In producing 
objects formerly cast in metal. This bas been brought to 
great perfection in several German cities,especially Mayence, 
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where the smallest natural objects are copied and the largest 
works of art produced. Among the latter are three colossal 
figures on a monument in Frankfort. &, The reproduction 
of engraved and stereotyped plates, and the like, In the lat- 
ter, farther progress is still possible. 

Early in 1840, Péligot reduced protochloride of iron by 
passing hydrogen gas over it, and in this way obtained wme- 
tallic iron in octohedral crystals and in malleable plates. In 
1846, Professor Bottger made the first attempt to decompose 
the chloride of iron by the electric current,and with success, 
but soon found that a mixture of the double sulpbate of 
iron and ammonium and the doable chloride of iron and 
ammonium was better for electroplating. This he pre- 
pared by dissolving simultaneously 2 parts by weight of 
protosulphate of iron and 1 part sal ammoniac in water, As 
anodes he employed a piece of sheet iron ; the cathode at once 
acquired a polished appearance from the metallic iron de- 
posited on it. In this way he copied a fiorin in iron (sev- 
eral such specimens were exhibited by the lecturer.) The 
iron is very hard, like steel, but unfortunately very brittle, 
so that it frequently breaks in taking it from the mold. No 
technical use could at first be found for it. In 1859 Jacquin 
found an application of it in covering copper plates with 
steel. This consisted in precipitating on the copper an ex- 
tremely thin film of iron, which did not destroy the sharp- 
ners of the inpression, but by its hardness offered such a 
protection to the copper that the latter was almost as dura- 
ble asa steel plate. In this process, also, Professor Bétt- 
ger’s recipe proved the best and was generally followed. 

Recently,a chemist in St, Petersburg,also named Klein, has 
brought electropleting with iron toa remarkable degree of 
perfection. In 1868 he exhibited, before the St- Petersburg 
Academy, excellent results which he had obtained by using a 
solution of bisulphate of the protoxide of iron, and a Meid. 
inger battery, with a piece of sheet iron as anode. Klein de- 
posited the iron in large plates both thick and thin, as copies 
from engraved copper plates,and thus combined a soft, easily 
wrought plate for the engraver, and an iron plate as hard as 
steel for the printer. The iron thus deposited was, to be 
sure, very brittle, which Klein found to be due to the hydro- 
gen occluded in it,its specific gravity being 7 675, or a little 
higher than rolled lron. By heating the iron, he succeeded 
in expelling the hydrogen, when it became more dense, and 
had a specific gravity of 7'811, which is higher than wrought 
iron. It was perfectly malleable, highly elastic, and could 
be welded like sheet steel, in short, was an excellent mallea- 
ble iron. Klein has prepared plates of this iron weighing 16 
Ibe, 

Electroplating in iron will find an important and exten. 
sive use in manufacture of stereotype plates, especially for 
printing government paper and postage stamps, where col- 
ored inks are employed, for the iron would not be attacked 
by the colors containing mercury, which acts on copper and 
other metals. 

In conclusion, the lecturer referred to the occurrence of na- 
tive metals in the earth, and the theory, advanced almost 80 
yeurs ago, comparing the earth to a voltaic battery. Har- 
dinger believed that he could prove that the surface of the 
earth was the anode and the interior of the earth the 
cathode of a galvanic battery. According to this, native 
metals should only be sought deep down in the earth, which 
is not always the case. It is much more probable that na- 
tive metals have been reduced by the decomposition of or- 
ganic matter. This applies especially to copper, and also to 
the very rare telluric iron. The graphite feund in the lat- 
ter, is to be considered as the residaum of decomposed or- 
ganic compounds. Inthe Rotanger sea in Sweden, native 
iron is found replacing particles of wood, as if petrified, and 
the microscope is able to detect the cells and determine that 
it was a species of pine wood. The interior of the cells is 
also filled with a deposit of iron. This is not to be attri- 
buted to the action of a galvanic current, but to the reducing 
power of the hydrogen liberated from the decomposition of 
organic matter. 
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Borax for Colds, 


A writer in The Medical Record cites a number of cases in 
which borax bas proved a most effective remedy in certain 
forms of colds. He states thai; in sudden hoarseness or loss 
of voice in public speakers or singers, from colder, relief for 
an hour or so, as by magic, may be often obtained by slowly 
dissolving, and partially ewallowing, a lump of borax, the 
size of a garden pea, or about three or four grains, held in 
the mouth for ten minutes before speaking or singing. This 
oreduces a profuse secretion of saliva, or “ watering” of the 
mouth and throat, probably restoring the voice or tone to 
the dried vocal cords, just as wetting brings back the mies- 
ing notes to a flute when it is too dry. 
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A correspondent, Mr. A. O, Kruger, reports the discovery 
of a copper mine at Isle Royal, Minn., which yields ore of a 
quality similar to those of the Calumet and Hecla mines on 
the south shore of Lake Superior. It is in a conglomerate 
rock, the belt of ore being 26 feet between foot and banging 
wall, and bas been found at points 14 miles apart. Our cor- 
respondent states that preparations for mining on an exten- 
sive scale are in contemplation, and that the discoverers be. 
lieve that it will be the largest copper mine in the world. 








‘‘A Railroader” writes’ to suggest placing « partition in 
the sand box of a locomotive, so that screenings of sand or 
gravel may be used if required. A second rod would be re- 
quired to let the gravel on to the rail; but the coarser stuff 
would be very useful when the metals are covered with ice 





or snow, 
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[Continued from first page. ] 
tion of this cock may be altered to suit conditions of acces- 
sibility, etc. It doubtless has been surmised that the escape 
of # strong current by the valve, would, when the gas is first 
admitted, produce a vibratory motion or chattering of the 
valve. To avoid this, the inventor supplies a push pin, I, 
which is pressed down by the flange and held by the weight, 





J, above it, until its lower extremity strikes the valve stem, 
thus steadying the latter until the gas has entered the distribu- 
ting mains, and the proper conditions of 
pressure above and below the valve result. 
The pin is then released, when it returns 
to its normal position. 

Another application of the device, essen- 
tially the same, though differing somewhat 
in constrvction, is shown in Fig. 3. The 
apparatus ix here placed in the main lead- 
ing from the gasometer. The latter is 
weighted or otherwise arranged to give the 
fullest pressure ever necessary, and the 
regulator governs the quantity of that force 
required for existing needs. The mains, 
A A, enter a box which is divided into two 
compartments, as shown. In the diaphragm 
the valve, B, is seated, and the area of its 
face is made sufficiently large to compen- 
sate for the low pressure coming from the 
holder ; or about equal to, or perhaps a littie 
greater in diameter than, that of the main. 
€C are the weights, and D the push pin, 
acting exactly as above described. E is the 
cock for drawing off deposiis, etc. Of 
course the advantages of this adaptation 
are about the same as already described, 
only more extended. For instance, if we 
lived next door toa theater or hall in which 
a thousand burners were nightly lit, this 
wholesale illumination, the inventor tells 
us, would be without effect on the dozen or 
so lights in our dwelling. It has also been 
suggested that the regulator might be ad- 
vantageously located in various quarters of 
a city, so as to regulate the supply of gas— 
or water, just as well—in accordance with 
the extent of the demand. 

In Fig. 4, we show an application of the 
device toward the regulating of the de- 
seent of water in pipes down mouniain 
sides. Commencing at the summit, it 
is proposed to place a regulator, A, at 
a peint in the pipe where the water attains a pressure 
say, of 120 pounds, so as to reduce the latter to 20 
pounds, Then further down, after the water again as- 
sumes the first mentioned pressure, a second regulator, B, 
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is located, and the force is a second time reduced. This is 
continued until the descent is complete. By this means the 
water can be safely carried down any declivity, however 
long and steep, without undue strain or injury to the pipes. 

Our large front page illustration is intended to show how 





tne invention may be applied to regulating the water supply 
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of an entire city, so as to change the pressure, in the mains. 
to the high force useful in throwing streams for extinguish- 
ing fires, from the working pressure ordinarily employed 
This may be adapted to the Holly system of water works, 
in which the water is pumped directly from the river by 
powerful engines usually constructed in substantial build- 
ings on the banks, and of the type represented in our en- 





graving, and subsequently driven through the distributing 
mains. The idea in this case is to divide the main into two 
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CASEMENT’S PRESSURE REGULATOR FOR FLUIDS. 


branches which are afterwards reunited. In each branch a 
regulator is placed, and through each the water may be 
directed by opening or closing the valves shown. The regu- 
lator in the fire pressure branch is adjusted to pass a power- 
ful stream, while that in the other admits of the escape of a 
current of a force just necessary to insure the complete dis- 
tribution of the water to all parts of the town. 

Another advantage which the inventor claims is that the 
pressure is equalized throughout the entire system of pipes, 
so that the latter may be of a uniform strength over their 
extent, and not subjected to undue strains at any point be- 
yond the valves. 
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The Page Patent Litigation. 

There seems to be a probability that the validity of the 
Page patent will be thoroughly and legally tested. Wehave 
before mentioned in The Telegrapher the fact that suits had 
been commenced in the United States Courts against the 
Manhattan Quotation Company and Mr. Charles T. Chester, 
of this city, forinfringement of this patent, and they are to 
be contested to the end, and its validity, as affecting tele- 
graph instruments and apparatus, either established or de- 
nied judicially. 

Our readers are fully aware of our opinion 
in this matter, and we have shown, as we 
think, conclusively, that Professor Page was 
not the original inventor of the devices for 
which a patent has been granted to him, and 
that, in fact, the patent is an outrage on the 
public, who have paid largely for these same 
devices to other patentees, whose paterts 
have expired and become pubitic property. 
So well convinced was the Western Union 
Company of the invalidity of the patent 
that, when first offered to them for purchase, 
after an investigation by experts and emi- 
nent patent lawyers, it was rejected. It was 
subsequently purchased by that company for 
good and sufficient reasons, no doubt, not con- 
nected with its validity, and has, for the 
last three years, been held in terrorem over 
the telegraph interests of the country not 
connected with the Western Union—no se- 
rious attempt having heretofore been made 
to enforce it. 

It should, by all means, be disposed of at 
as early a day as possible. If properly con- 
tested, that it can ever be maintained legally 
we regard as an impossibility. 

The resources of the Western Union Com- 
pany will enable them to press the matter, 
and the contest will be protracted and ex- 
pensive. All who are interested in defeating 
it should at once join hands with the defend- 
ants and make common cause with them, 
sharing the expenses as they will the benefit 
of success. The railroad companies are es- 
pecially and vitally interested in this matter ; 
for if the Page patent be once established, 
they are at the mercy of the Western Union 
Telegraph Company, so far as their tele- 
graph facilities are concerned, and will be 
made to pay roundly forthe exemption from 
such contro] during the Jast few years, since the Morse pa- 
tents expired. They should be wise in time, and céoperate 
with those who are engaged in supporting the independence 
of the telegraphs of the country.— The Telegrapher. 
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Beach Mining in California. 


On the coast line of Klamath county, Cal., there is a 
remarkable deposit of auriferous gravel. For nine miles 
along the beach an unbroken line of cli‘ts,towering from one 
to five hundred feet, serves as a sea escarpment to the moun- 
tains behind, and these are immense masses of gravel of va- 
rying size and of distinctly marked layers or stratifications. 
In these ‘‘gold bluffs,” as they are termed, the precious 
metal is found in considerable quantities, principally in the 
tenth strata, which is “black sand” or gravel with iron 
cement. 

Mr. A. W. Chase,in a paper read before the California 
Academy of Sciences, gives a graphic description of how the 
mines are worked; and as the iabor is carried on without 


.| shafts, tunnels, timbers, pumping or hoisting machinery, it 


may be inferred that the expense of exploration is not ex- 
cessively large. 

After the sand is reached, it is shoveled into little piles 
and thence into canvas bags, containing about 125 pounds 
each, These are loaded on mules, each animal carrying 
two,and thus transported to the ‘‘sand corral ” in the works. 
The washing is done in ‘‘ Long Toms” with copper plates, 
the latter being first coated with silver, before the quicksil- 


.| ver is applied. Mr. Chase states that, during the week he 


visited the mines, $1,600 was retorted from the washings of 
two machines. He points out that, as the experience of the 
successive proprietors of this extraordinary gold mine goes 
to prove that, immediately after a heavy cave or slide of the 
banks, the beaches are richer and the gold coarser, it seems 
strange that,up to the present time, no artificial means have 
been resorted to in the way of blasting down the cliffs or un- 





We have now cited sufficient modes of application of tie 
invention to give our readers a fair idea of its value and 
uses. The inventor informs us that he has made it the sub- 
ject of practical tests with invariably successful results, and 
that it has been in operation in his own dwelling, as we be- 
fore stated, regulating the flow of his gas well for some time 
past. He is enabled to gage just the pressure he requires, 
either for fires or lights, by suitable arrangements of pipes and 
differently adjusted regulators. The device is susceptible 
of ready adaptation to the purposes of a safety valve for 
steam boilers, for regulating the water pressure in cooking 
ranges, water backs, etc., or the pressure of compressed air 
or vapors. 

Patented, through the Scientific American Patent Agency, 
in the United States, Canada, England, Australia, and most 
of the countries of Continental Europe. The inventor is 
Mr. Daniel T. Casement, of Painesville, Lake county, Ohio, 
Letters for further information should be addressed for the 
next three months to the patentee, at the Fifth Avenue 
Hotel, New York city. 


dermining them by hydraulic process to increase the yield of 
gold, The sea, working ceaselessly night and day, is the 
great natural separator, and man has but to gather the re- 
sults of its tireless work. Many ideas have been advanced 
as to the possibility of gold in quantities and coarser in char- 
acter being found beyond the line of surf, predicated on 
the fact that it, in conjunction with black sand, has been said 
to have been brought up from the bottom by the leads of 
sailing vessels, Several expeditions have been fitted out 
at San Francisco to procure this sand by means of diving ap- 
paratus, etc., but none of them were successful. 
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THe UtiiizaTzion OF Inon Pyrires.—In connection with 
this subject, Messrs. Dobschiitz and Abend state that large 
quantities of coal, unfit for smelting purposes on account of 
the pyrites it contains, are mined in Illinois. The coal 
does well for steam raising; but being useless in metal- 
lurgy, it is sold for about 2} cents per bushel, and is even 








burnt to preventits cumbering the grouad naar th? m13; 
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CASEMENT’SIMPROVED METHOD OF BURNING FUEL. 

The improved steam boiler represented in the annexed en. 
gravings presents certain novelties in construction, by which 
it is the object of the inventor to utilize the largest possible 
portion of the fuel, and, by suitable mechanical means to 
render available, to the full extent, the heat of the ascend. 
ing products of combustion. The imperfect utilization of 
the latter ig a prolific source of waste, and for this reason 
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through their interstices. In the same proportion that theY 
improve the combustion, they take up the greater heat pro- 
duced thereby ; and preventing the same from escaping by 
the flues, hold it, as the inventor claims, so that it is utilized 
by radiation, thus augmenting the power of the furnaces. 
The principle upon which the invention is constructed is 
practically applicable to ordinary heating furnaces, stoves, 
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as much of the escaping heat as possible, a series of hollow 
dampers, shown at F, in Fig. 2, and in full detail in Figs. 
8 and 4, are placed near the lower bend of the 4dues, D, and 





ES Ta 





in chambers formed in the same. These dampers, which 
may be of any number, have for their shafts hollow tubes, 
which, passing through stuffing boxes in the shell, commu. 
nicate with the water in the boiler, so that the dampers, in 


or grates, and, as the inventor assures us, for any variety of 
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fine, being always full, form an additional amount of water 


CASEMENTS IMPROVED STEAM BOILER, LOCOMOTIVE, AND METHOD OF BURNING FUEL. 


any device] which may advance novel and useful ideas for 
preventing such loss may be considered as of important eco- 
noinical advantage. 

Theinventor proposes to conduct the products of combus- 
tion, rising from the fire, between and around a number of] 
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balls or blocks of metal or other material ; so that, the latter 
being intensely heated, the smoke, gases, etc., coming in con- 
‘act with them, become entirely consumed. These balls are 
Suitably disposed directly in the upper portion of the fire box, 
and in suck manner ag not to obstruct the draft which passes 





fuel. The heat, it is asserted, absorbed und radiated by the 
balls, tends to increase the heat given off by the apparatus, 
while, at the same time, the amount of material consumed 
will be considerably reduced. 

In Figs. 1 and 2 are shown longitudinal and transverse 
sectional views, from which the construction may be readily 
understood. Placed diagonally across the fire box, and inter- 
secting each other, are two sets of water tubes, A, Fig. 2, the 
ends of which are expanded into plates forming the corners 
ofthe chamber. These tubes, while largely augmenting the 
heating surface and improving the circulation of the gene- 
rator, have for their primary object the support of the 
balls, B, Fig. 2, which restupon them. It will be observed 

hat these balls are of varying sizes, the largest being un- 
derneath in each tier; by this means, it is believed, the 


space. Their location and arrangement, clearly indicated in 
Fig. 3, show that, when they are fully open, the escaping hot 
current is compelled to assume a zig-zag course, striking 
each damper in succession, thus, it is claimed, giving off 
its heat to the best possible advantage. These gates are coz- 
nected by gear wheels, G, Fig. 4, so arranged that, by turn- 
ing one, the motion will be communicated to the others, so 
that all are operated simultaneously. The grate in Fig. 2is 
made vertically adjustable by mechanism which will be com- 
prehended by a glance at the engraving. The racks, H, in 
the upper portion of the vertical bars of the supporting 
frame, engage with pinions which are connected by asingle 
crank or similar means. By making the grate so that its dis- 
tance from the balls may be graduated at will, the inventor 
states that the intensity of the hext acting upon the latter 





*ntire substance carried up by the draft will be more effec- 
tually divided and brought into contact with the hot metal. 
C is the direct escape flue, which woui, to practice, be used 





in starting fires, or when a powerful draft was necessary. 
Ordinarily, however, it is proposed to employ the return flues, 
D. These open through the crown sheet of the boiler, pass 
down through the water space, thereby carrying the heat 
through the cold water near the bottom, thence return upwards 
and enter the direct flue, C. At Eis adamper in the latter, by 
which its draft may be shut off when the return flues are in 
action. In order to regulate the draft, and also to take up 





may be regulated ; and in boiJers having low fire space, more 
room can be obtained for the operations of firing, cleaning, 
etc. At I are shown a number of short return flues or sim- 





ly sockets let into the walls of the fire box and the crown 
sheet, in order to increase the heating surface, and at J is 
the extremity of the exhaust pipe from the engine, the es- 
caping steam from which increases the upward current in 
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the “uptake. In Fig. 5 is represented the application of a 
similar arrangement of tubes and balls to the ordinary cy- 
lindrical boiler. The construction is quite obvious from the 
engraving, so that no especial explanation is deemed neces- 
sary. 

Referring once more to Fig. 1, in that illustration is shown 
both the improved boiler applied to a locomotive and also a 
peculiar construction of the latter machine. The form of 
the generator, it is clearly evident, does not comprise the large 
cylinder, which forms a part of the ordinary boiler, and the 
larger por‘ion of the body of the motor;and consequently it 
is proposed to convert the same into a simple tank complete 
ly separated from the boiler by the double partition, A. The 
object of this is to render the locomotive adjustable in the 
matter of weight, by filling this receptacle with water or 
heavy solid material. T- illustrate, the inventorfconsiders 
it unnecessary, and in fact a waste of iron, to runa thirty- 
five tun locomotive over a road of varying grades, where its 
fall tractile power is needed only on heavy up slopes, while 
a fifteen tun engine would do all the necessary pulling on 
levels or down inclines, With a light and compact boiler, 
with a tank as represented in the locomotive in our engra- 
ving, the total weight of the machine need not exceed fifteen 
tuns; but by filling with water or other material, the same 
may be quickly increased to any desired extent up to the 
limit, say of thirty-five tuns, At C, a small funnel is erected 
which is designed to receive the spout from water stations ; 
and at 1) a door is placed, which may be used for gaining ac- 
cess to the interior of the tank, or for more conveniently 
throwing in weights. One or both of these apertures may 
be employed at will; and by the materials added, the weight 
of the locomotive may be quickly augmented or lessened in 
rroportion to the load it is to draw and other circumstances. 
In case of a tine having many ascending grades, rendering it 
necessary to change the weight of the engine quickly, while 
in motion, it is proposed to place troughs between the rails 
at the bottom of the slope and let the water be taken up into 
the tank in the ordinary manner now in use on many roads 
for filling the tender. On arriving at the summit of the 
grade, this water is discharged, and the locomotive once more 
rendered light. 

The various parts of the machine, as shown in Fig. 1, are 
of che usual description and require no explanation. B is 
the exbaust pipe, to which we have already referred as en- 
tering the uptake at J, Fig. 2. 

The construction of the boiler and the peculiar arrange- 
ment of the locomotive are made the subjects of separate 
patents, and the credit of the inventions is due to Mr, Da- 
niel T. Casement, of Painesville, Lake county, Ohio, who has 
patented them, through the Scientific American Patent Agen- 
cy, in the United States, Canada, England, Australia, and 
most of the countries of Continental Europe. Letters 
for farther information should be directed, for the next three 
months, to the patentee, at the Fifth Avenue Hotel, New 
York city. 
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Prizes offered by the Paris Society for the 
Encouragement of National industry. 


In addition to the grand annual medal of commerce, 
Chaptal prize, a prize of 2,000 francs in the class of cotton 
jndustries, the Society offers the following prizes for the 
year 1874: 





For a small motor for home tadustries 

Comb.ng cotton and short pbers 

Dressing of milistones (Ferté-sous-Jouarre prize).. 

Practical and economic prodaction of oxygen 

TD tization of waste matters in facto z 

‘Transform :tisn yielding a ratural yo # product, such as quinine, 
agar, ete 4,000 

Artificial production of fatty acids and wa 

Disinfection of the residue of the purideation of ga 

Coaservaticn of food in the fresh state 

Apoaratus for smal! workshops produc! 

Cultivation of grass and trees in mowata: 


sits tent 

second prize) 
Production of healthy seed from French etikworm 
Bee'smation of iaad and ombens ppents 
A. drill for sowing manure tn 1,000 
Stacy of the prosseneice ot the ‘obyiloxera from one vine to another 2.000 
Fabrication of good photographic pape: 2,000 


Details of these and other prizes to be obtained on applica- 
tion to the secretary, No. 17 Rue de l’Abbaye, Paris. 





Bronze Casting under Artificial Pressure. 

A French officer, Colonel Lavroff, has given his attention to 
the casting of bronze guns under a more efficient pressure 
than has hitherto been employed—a parallel operation 
with that of Sir Joseph Whitworth in the case of iron and 
steel. 

A cast iron platform is Jaid on foundation walls; and upon 
the former rests, first, the ground plate of the mold, and 
secondly the mold itself, which is of great strength. This 
mold is surrounded by a heavy cast iron jacket, which is 
bolted to the platform; springs are arranged to protect the 
bolts and the other part of the apparatus against the effects 
of the dilatation of the mold after the running. The cover 
is furnished with a cylinder formed of clay orother bad con- 
dactor of heat, and on this is placed a metallic piston with a 
pocket or receptacle. The piston and pocket form one solid 
piece, which is supported in its position at the required lev- 
el by iron bands. The opening for the metal as well as the 
pocket is lined with fire clay. 

The upper part of the metallic mold and the inferior sur- 
face of the cover are also lined with fire clay, in order to re. 
tard as much as possible the cooling of the upper part of the 
casting. ‘Lhe air and gases escape from the mold by means 
of eeveral cortical vents. The apparatus producing the pres- 
sure consists of a frame formed of two cast iron cross pieces 
connected together by means of bolts. This frame, while 
embracing the mold, is at the same time freely suspended 

to the chain of acrane by means of an iron ring. The, 
frame is furnished on its under side with a piece of metal, 


Srientific Ameri 
WIETICAN, 

which serves to close the opening through which the metal is 

run, and to transfer the pressure to the piston. This pressure 

is produced by means of an hydraulic press fixed to the low- 

er part of the platform, its piston in its descent drawing down 

the frame. 

The conditions laid down by Colonel Lavroff are as follows: 
(1) Each transversal section of the interior of the mold should 
be at least equal to any section above it. 
of the casting oughtto be preserved as much as possible 
from loss of heat, by means of a non-conducting lining with- 
in the mold. (8) Finally, the piston acting on the molten 
metal should present to it a non-conductor, and, moreover, 
should act upon the central portion of the liquid column and 
not over its whole surface. 
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HOW SHALL I INTRODUCE MY INVENTION? 


This inquiry comes to us from all over the land. Our answer is: Adopt 
such means as every good business man uses in selling his merchandise or 
in establishing any business. Make your invention known, and if it pos- 
sesses any merit, somebody will want it. Advertise what you have for 
sale in such papers as circulate among the largest class of persons likely to 
be interested inthe article. Send f{llustrated circulars describing the merits 
of the machine or implement to manufacturers and dealers in the special 
article, allover the country. The names and addresses of persons in dif- 
ferent trades may be obtained from State directories or commercial regis- 
ters. Ifthe invention is meritorious, and if with its utility it possesses 
novelty and is attractive to the eye, so much the more likely it is to find a 
purchaser. Inventors, patentees, and constructors of new and useful 
machines, implements, and contrivances of novelty can have their inven- 
tions illustrated and described in the columns of the SCIENTIFIC AMERI- 
can. Civil and mechanical engineering enterprises, such as bridges, docks, 
foundries, rolling mills, architecture, and new industrial enterprises of all 
kinds possessing interest can find a place in these columns. The publish- 
ers are prepared to execute illustrations, in the best style of the engrav- 
ing art, forthis paper only. They may be copied from good photographs 
or well executed drawings, and artiste will be sent to any part of the coun- 
try to make the necessary sketches. The furnishing of photographs 
drawings, or models is the least expensive, and we recommend that course 
as preferable. The examination of either enables us to determine if it is 
a subject we would like to publish, and to state the cost of engraving in 
advance of its execution, so that parties may decline the conditions with- 
out incurring much exp The advantage to manufscturers, patentees, 
and contractors of having their machines, inventions, or engineering 
works illustrated in a paper of such large circulation as the SOIENTIFIO 
AMERICAN Is obvious. Every issue now exceeds 42,000 and will soon reach 
50,000, and the extent of its circulation is limited by no boundary. There 
is not a country or a large city on the face of the globe where the paper 
does not circulate. We have the best authority for stating that some of 
the largest orders for machinery and patented articles from abroad have 
come to our manufacturers through the medium of the SCIENTIFIC 
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advertised in these columns. 








Inventions Patented in England by Americans, 
{Compiled from the Commissioners of Patents’ Journal.) 
From January 16 to January 19, 1874, inclusive. 
ConDENSED MILK.—G. Conklin, New York city. 
Fitter.—P. Huerne, San Francisco, Cal. 
Foe StenaL.—G. C. Pattison, Baltimore, Md. 
Maxine LAMPBLACK.—J. Rogers, New York city. 
Prez Wrenou.—J. Austin, New York city. 
£nor Tre.—A Pollok, Washington, D. C. 
VENTILATING AND WaRmiIna.—A. G. Myers, New York city. 
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DECISIONS OF THE COURTS. 


Supreme ‘Court of the United] States. 

BASE BURNING STOVE PATENT.—HAILES & TREADWELL 08. VAN WORMER ¢ét ai. 
(Appeal from the Circuit Court of the United States for the Northern Dis- 
trict of New York.—October Term, 1873.) 
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Recent American and Foreign Batents. 


Impreved Thill Tug. 

Dewitt C. Bassett, Cambria Mills,Mich.—This invention relates to means 
for supporting the thills of a veh'cle, and furnishing, at the same time. a 
convenient mode of attachment for the saddle, breeching strap, and girth. 
The thili tug consists of a two part tube and a tube containing loo ps for 
the saddle, breeching, and girth straps arranged loosely thereon. 

Improved Asphaltic Cement Tank. 

Tobias New, New York city.—This invention relates to the residuum of 
coal tar, now used for roofing, paving, and vault covers. As soon as suf- 
ficiently cool, this residuam is placed usually in barrels, wherein it soon 
solidifies, and from which it can only be removed by their destruction, 
while the ling and reheating impair its quality. The present invention 
isa tank in which this valuable cement may be offered to the trade with all 
its original qualities,and without any necessity for the destruction of the 
package that containsit. The tank or metallic barrel is made airtight, to 
prevent the evaporation of the valuable adhesive properties of the cement, 
and, in conjunction with the inner lining, which fs a non conductor of heat, 
to prevent the escape of caloric. Tte asphaltic cement is drawn from the 
still into these barrels or packages, which are then transferred to a cham- 
ber, kept always at a suitable temperature, an:l there held in readiness to 
be supplied to the trade. During transportation from one locality to 
another, a small fire is maintained in a central) furnace, but only sufficient 
to make up for the hest that will very slowly escape from the airtight and 
heat-protected package. 

Improved Potato Planter. 

Jonathan R. Phelps, Chatham, N. Y.—This inv<ntion consists of a cut- 
ter on @ hollow rotating dropping drum at the bottom of the hopper, in 
such relation with the passage to the dropping tube that the potatoes, set- 
tling down upon the disk, through the hole in the hopper, will be cut off in 
sufficient quantity for the seed of one hill and delivered into the passage 
tothetube. Theinvention also consists of a diseharger combined with 
the cutter and the disk, so as to force out any of the cut pieces that may 
lodge in the throat between the cutter and the disk, and deliver them into 
the passage to the tube. The invention also consists of a spring pusher, 
combined with the cutter, to push the cut pieces into the passage. 


Improved Washing Machine. 

Elbridge Marshall, Toronto,Kan.—The clothes are placed tn a box,bet ween 
a grooved side and a vertical beater, the top closed down, and a sufficient 
quantity of water added thereto. A leveris then worked up and down, 
which produces a reciprocating motion of the beater by the action of tog- 
gle levers, and thereby the rubbing, pressing, and squeezing of the clothes 
till they are perfectly cleaned. ‘This machine may also be used for press- 
ing lard, by putting the lard in a bag between the beater and the side, and 
placing it ia an inclined position for the clear lard to run off. 


Impreved Cotten Bale Tie. 

Leopold Weil, 244 West 5ist Street, New York city.—This inventicn con- 
sists of one or more transverse slots through the end portions of the band 
or hoop, through one or more of which slots,in each end portion, a flat 
metal pin or key is passed,the two end portions beiag overlapped. In the 
case of a bale, the key will merely extend along the hoop or band, between 
the latter and the bale,so as to be secured by the pressure of the bale, 
The key has a head to prevent it from passing through; and, if needed, it 
may be bent or indented with a punch, to secure it from working out. The 

nventor’s object is to provide a bale tie of undiminished strength, and to, 
do away with the necessity of making bends in the band to fasten it 
The invention can also be applied to barrel hoops, etc. 











Improved Running Gear fer Carriages. 

Daniel Hutchinson, of Hannibal, Mo.—The object of this invention is 
wainly to provide light vehicles with a platform gearing, by which the 
construction of the sustaining parts can be made lighter, and the upturn- 
ing of the body of the carriage prevented, as the front wheels are made to 
turn freely below the same. The invention consists in substituting for 
the king bolt a disk turning in an outer surrounding sleeve, which carries 
the front spring of the carriage, and the springs connecting the step brace 
ofthe same. The dispensing with the perch and stays equalizes the addi 
tional weight of the step brace and disk pivot. 


Improved Magazine Fire Arm. 
Frank P. Peace, Marysville, an] James W. D. Williams, Knoxville 
Tenn.—This invention consists of a magazine chamber on each side of the 
barrel, with a transversely reciprocating block behind tiem for taking the 
cartridges from said chambers alternately and presenting them to the bar- 
rel, also for removing the shells to a discharger. The block is worked by 
a crank shaft and connecting rod set in motion by a trigger wheel, which 
is turned far enough each time it is pulled for firing to effect one move- 
ment of the block, which briogs the cartridge into position just before the 
hammer falls. The object is to provide a simple and efficient repeating 
arm, which can be loaded and fired by simply palling the trigger. 


Improved Bed Warmer. 

Job Crockett, Portsmouth, O.—This invention consists of a flat circular 
metallic bed warmer, to be filled with hot water, which is provided witha 
screw plog fitting hermetically into a screw seat. The latter is arranged 
with notches for allowing every drop of water to be extracted from the 
inside, both plug and seat projecting to the inside of the pan, being flush 
with the outer surface. 


Improved Machine for “ampling Ores and other Material. 
John Collom, Idaho Springs, Col. Ter.—This invention consists of a 
small short spout which is slowly and regularly moved at intervals under 
the mouth of a spout or trough, through which the substance to be sampled 
is caused to run, receiving a certain portion of the said substance, and 
diverting it from the regular course into a sample box. The proportion of 
the substance taken to the whole mass is determined by the proportion 
which the said short spout or receiver bears to the length of the circuit it 
travels, in the greater portion of which it is not passing the spout. The 
object is to obtain, from crushed ore, grain, and other substances, samples 
representing an average as to quality, and the proportionate weight. 


Improved Railway Switch. 

Carl Naucke, Jr., Magdeburg. Germany.--The object of this invention 

8 to provide a switch haniem, in tion with the common rail- 

road signal switch, by which the correct position of the switch rail may 
be obtained by the 1 tive engineer, even if the switch is wrongly set 
by accident or mistake, permitting thereby a full contro! of the switches 
by the same without slackening speed, and increased safety against acct. 
dents arising from misplaced switches, The invention consists in provid- 
ing the pivoted switch rails with an attachment plate. This connects, by 
dell crank levers, with a link-shaped pivoted rod, operated and guided in 
such manner that the attachment plate and switch rails are moved when. 
ever a laich connection of the link-shaped rod with a longitudinal lever 
tod, which locks into the sliding switch bar, is released by the action of an 
-nclined lever of the locomotive on the roller of a weighted crank of the 
locking lever rod. The detaching of the lever rod from the sliding bar is 


ee produced, und the switch rails are thereby carried into position for 
the train. 








Improved Bevel Sawing Machine. 

George 8. Grier, Milford, Del.—This invention consists in combining a 
Vertically reciprocating saw with a canting frame, rack ring and pinion, 
and feed table, having arc bars supported in concavities of the uprights, 
whereby the whole machine is rendered much more conventent, and its 
Products are caused to exhibit a more thorough, workmanlike, and unt- 
form appearance. 

Improved Loom Temple. 

John C. Thickins, Washington Mills, N. ¥Y.—This invention consists of 
wheel for the weighted strap of a loom temple, provided with a ratchet 
8nd paw! arranged to allow the wheel to turn freely when the weight goes 
down. The weight is free to exert all its force without any Joss by friction, 
4nd the wheel is prevented from turning when the strap is pulled up. By 
this means the influence of the friction of the strap on the wheel, to the 
Weight for holding the fabric outstretched against the tendency of the ten 
sion of the warp to contract It, is increased, ‘ 


Scientific American. 
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Improved Railway Rail. 

George O. Kunkle, Zieglerville, Pa—The cap rail is so shaped thet ite 
head overlaps that of the base rail, passing then ‘along its side, and being 
curved at the inner corner of the base, so as to slip easily along the base 
rail, and be easily removed and replaced. The base raf! is first placed in 
position, being produced to corr ad with the cap rail, with rounded 
head and forward projecting lower corner. The cap rail ts then placed 
with its outer edge under the chair recess, and slid along the base raf] til) 
the head overlaps the base rail, resting fally thereon. Both the upper and 
lower rafls may be removed and substituted very quickly, and without 
drawing a spike. The wear is confined almost entirely to the upper rail, 
which may be made of steel, the lower of fron. A chair may be used on 
every tie, or on alternate ties, as desired. 


Impreved Machine tor Gumming Saws. 

Thomas 8. Jackson, La Grange, Tex.—A slotted stand or socket is adjust- 
ably connected with the bed plate. This sloted stand resembles the too! 
socket of a turning lathe, and it is made adjustable in a similar manner. 
An arm extends horizontally at a right angle from the shank, which latter 
is pinced in the socket stand. To one side of this arm is attached,on a 
horizontal arbor, a face gear wheel. The emery wheel is made fast on an 
other arbor, which is supported by the arm, and has upon it a pinion with 
which the gear wheel engages. A rapid revolving motion is given the em- 
ery wheel by revolving the gear wheel. The machine may be operated by 
hand er by motive power, and is made to gum or dress the teeth of a saw 
without the use of files, and in the most expeditious manner. 





Improved Dental Plugger. 

George H. Chance, Salem, Oregon.—Heretofore the meta! points of the 
instruments used by dentists in filling teeth with gold have been exclusive- 
ly of steel. The abcve inventor uses gold rendered of suitable hardness by 
alloy. The advantages claimed are prevention of electrical action from 
the contact of the stee] tool and the gold filling. Second, obviating the 
danger of minute particles of steel remaining in the filling, forming a cen- 
ter of oxidation. Third, in preventing undue force being used,to the 
detriment of the operation and,\pain of the patient, the pliability of the 
gold point being such that it will bend before an excessive blow, while suf- 
ficiently hard for all practical purposes. 


Improved Inside Blind. 

John H. Voorhees, Williamsburgh, N.Y., assignor to Hardy and Voorhees, 
of same place.—To one end of the shutter roller is attached a pulley around 
which is passed an endless belt which also passes around a smal! pulley on 
the casing, and by means of which the shutter is wound upon and unwound 
from the roller. The pulley is recessed to receive the spring, which is 
cofled around the pivot of the roller. The inner end of the spring has an 
eye formed upon it, which is slipped overa pin attached tothe pulley. The 
outer end of the spring has an eye which connects with a lever, which, by a 
pin and a series of holes in its arm, may be adjusted as desired. The tension 
of the spring is regulated by turning the lever around its pivot. The spring 
is so arranged as to be wound up by the descent of the shutter, and to be 
fully wound up when the said shutter has been folly lowered. By this ar- 
rangement, the spring increases in strength as the shutter descends, so as 
to be always about equal to the weight to be supported,so as to always 
balance the said weight, and thus enable the shutter to be raised and low- 
ered with a very slight outlay of power. 


Compensating Attachment for Flour Packing Machines. 

Lewis Creveling, Akron, 0.—This invention consists in the connection of 
astrong spiral spring with the shaft from which the barrel platform is sus- 
pended, and with a hollow cog wheel, which is guided ty a projecting rim 
in the base plate of the casing, and adjusted to any degree of tension of the 
spring by means of a pinion with check pawl and crank, as required for the 
different purposes for which the packer is used. The increasing weight of 
the barrel or sack to be packed will be compensated by the increased ten- 
sion of the spiral spring on the shaft, 80 that the process of packing con- 
tinues uniformly from beginning to end, the platform returning then easi- 
ly into elevated position for filling the next barrel. 


Improved Fountain Ink Pad fer Hand Stamps. 

Francis J. Coutant, New York city.—In passing up and down through the 
top of the ink tank, a certain amount of friction is required to keep the 
ribbon tightly strained across the pad. This is accomplished by means of 
elastic valves, one of whichis stationary. The other is griped between 
metallic plates, and moved 80 as to press the valve against the ribben by 
means of finger screws, which move in slots in the top of the tank. There 
isa plate at one end of the tank, through which the screws pass, which 
plate is forced up and the screws moved laterally by cam levers. Finger 
screws at the other end are attached to an angle plate, and produce the 
same result in a different manner. With this fountain pad the quantity of 
mk carried up by the ribbon is always the same, and cannot be varied ex- 
cept by compressing the ribbon between the valves. 


Improved Mitering Machine. 

John Henry Rowland, Denver, Col. Ter.—This invention consists of a 
saw guide and plane guide for controlling the saw and plane in cutting off 
and smoothing the wood sticks. There are a couple of shifting steps and 
d@ecale for a guide, by which to adjust the steps against which the wood 
pleces are held for sawing bevels of any angle, right orleft. The support 
for sa‘d stops is jointed to the saw and plane guide so as to be adjusted 
around its major axis,and at right angles to the direction in which the 
shifting stops change the angles of the miters for making the latter 
splayed. 

Improved Bevel Sawing Machine. 

George 8. Grier, Milford, Del.—This invention consists in a saw beveling 
machine with a ratchet on each end of the table, the teeth of the two being 
incline | reversely from the middle; an adjustable frame placed trans- 
versely across a sawing machine table; in combining with an adjustable 
pointer, connected and moving with the table of a stationary scale plate, 
having a vertical row of notations and a series of notatedarcrows. These 
improvements are specially adapted to facilitate the preparation of ship 
timber and the cutting of irregular forms. 

Improved Grading fAttachment fer Levels. 

Dr. Jobn Thornley, Charlottesville, Va.—This invention is an improve- 
ment upon the grading level for which letters patent No. 143,912 were 
granted to the same inventor, dated October 21, 1873, and it consists in so 
constructing and arranging the adjusting graduated bar and its sliding ex. 
tension piece that a single screw secures them in the desired position, 
either extended or retracted, and whereby they may be locked together at 
their respective outer and inner ends by a spring and shoulder connection ; 
and in the combination of said adjusting bar with a piece which is hinged 
to the under side of the level. 

Improved Piston (Packing. 

Andrew J. Isler, Brownsville, Pa.—This invention relates to means 
whereby wedges may be applied, ina novel and useful manner, to the spring 
packing of a piston, and to means whereby the screws that fasten the fol- 
lower to the piston head may be fastened by nuts on the outside, while the 
heads of the bolts are located on the inside of the piston head. 


Improved Wood Stove Heater. 

John C. Frazier, West Alexander, Pa.—This invention co.sists in making 
a wood stove with an upper and lower division, the former enlarged ana 
projecting over the latter to receive a hot air chamber, which is provided 
with two registers, one opening into a pipe leading to the room above, 
while the other opens into the room in which the wood stove is located. 


Impreved Safety Attachment for Pocket Books. 

John Trout, Omaha, Neb.—This invention consists of a long flap a little 
wider than the length of bank notes, with one or more elastic straps or 
cords extending across from edge to edge on the inside, and attached at 
thelr ends to the edges of the flap to secure the bank notes, which are to be 
placed under the straps, and then rolled or folded up in the flap. There is 
also a safety fastening for attaching the book to the clothing, so as to 
retain it in case of an attempt to pick it out of the pocket. This fastening 
is a notched stud pin projecting from a base plate, attached to the clothing 
and passing through # plate on the book, vehind which ts a spring catch 
engaging the sald notched pin, so as to hold it until released by pushing 
the catch out of she notch by a thumb bit provided for the purpose. The 





astening is also applicable for securing other pocket articles, 
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Improved Combined Piow, Scraper, and Cheopver. 
Hezekiah W. Rumfe!t, South Point, N. C.- To the beam, a little in front 
of the standerd, is attached « second standard, which carries & scraper tor 
barring off the plants. Suitable gearing on the forward part of the 
beam rotates a longitudinal shaft which revolves in bearings in arms 
attached to the beam. To the shaft are attached two knives, the shanks of 
which are made of such a length that the knives may be in proper position 
to chop the plants. 

Impreved Moccasin. 

George F. Parker, St. Stephen's, Canada.—The sole piece is made of an 
elliptical form, and sufficiently wide and long to form a seam with upper 
and hee) plece, which slopes from the leg seam in opposite directions 
toward heel and toe, and is at some distance above the tread face. The 
protuberance of seam is brought upon the outside, to make a smooth sur- 
face on the inside. The upper of the sole has a tongue and side projec- 
tions, toand under which is sewn the front plece, the latter being made 
to overlap the heel piece and rear leg plece to which itiesewn. By con- 
structing the boot of pieces that are thus shaped and fitted together, a 
very comfortable and durable moccasin is obtained, while the leather can 
be cut to more advantage and with greater economy. 


Impreved Band Puiley. 

Edwin Sanford, Hartford, Conn.—Tois invention consiste in moking the 
lagging of pulleys of one rubber or leather strap, at intervals and at esch 
end thickened to enter recesses in the rim of the pulley, secured by screws 
passing up through the whee! rim thereinto, whereby it will be no longer 
necessary to take down sheft and remove pulley whenever the lagging 
needs repair or replacement, but simply to unfasten the screwe. 


Improved Piston Red Packing. 

Charles H. Fuller, Akron, Ohio, assignor to himself and Edmund W, Dea 
con, of same place.—An outside casing of rubber ie surrounded by cover- 
ing of canvas. A coll of hempen rope is filled with pulverized soapstone, 
ard with a second rope of rubber cloth is wound around a mandre! of wood 
of the size of the piston rod, alternately, aud then surrounded by the vastog. 
The whole is finally cut off square, 80 ag to fil) the stuffing box. ([n this man 
ner the packing Is prepared for use,and may be placed around the piston 
rod by cutting it open longitudinally, either paralle) or obliquely with the 
piston rod. The packings elastic, and is made to hug the rod by screwing 
down the gland. The rubber casing keeps the coils in place, and the soap 
stone, combined with the hemp, prevents friction. 


Improved Thill Coupling. 

Bernard H. Wemel, Cincinnati, Ohio, assignor to himself and George H. 
Groot, of same place.—The object of thia invention is to facilitate the 
changing of the shafts of a carriage to pole,and vice versa. It consists of a 
coupling which is attached to the shafts or pole, and applied directly 
through the axle or by means of clips and clip plate, and held thereon by a 
screw. or equivalent, together with a rubber cushion. The device alto con. 
sists in changing the shackle or coupling at the axle, tostead of removing 
the bolt (as is usually done) that passes througn the eye of shaft or pole. 


Improved Furrew Scraper. 

Frederick G. Thurston, New York city, aseignor to M, Ma Del Gado and 
Joaquin Liera, same place.—The scraper plate has ite forward edge made 
straight and beveled to cause it to enter the ground readily. The middle 
rear part is cut away, to cause the soi] taken up by the end parte of said 
plate to pass into the furrow to be filled. The plate is made of such a 
length as to cross the furrow and rest upon the ridges atits sides. The 
soil taken up by the end parte of the plate, encountering upwardly pro- 
jecting flanges which Incline to the rear,passes inwardly and drops through 
a notch in the rear part of the plate into the furrow. 


Improved Car Coupling. 

Harbert K. Forbis, Danville, Ky.—The draw bare hook together side by 
side. They are fitted at the rear end fn a hanger, and seoured, by a key, 
with a strong buffer spring. This hanger is suspended from a strong plate, 
pivoted to the car bottom to sewing lateraliy, and allow the draw head the 
necessary sidewise movements. At the front end of this plate is a stud 
projecting down each side of the draw bar, to insure the alignment of the 
one with the other,so that the draw bar will not cramp ir the hanger 
when bumping. Acap on either draw bar slides along in front of the 
hooked end of the draw bar of the other car, avd locks the hooks to- 
gether. A cap Is arranged to be forced back by the end of the draw bar 
when coupling, and forward after the hooks have engsged, by a! pring. 
-thas a bend, and is fitted on an inelined rest, so as to slide obliquely 
against the hook,and be constantly pressed thereon to insure the books 
against working apart, and to prevent rattling. For uncoupling, the caps 
are drawn beck by a cord, which may be conducted toa lever upou.the 


platform. 
Improved Stalk Paller. 


Cadwallader Heacock, Trinity, Tex.—The wooden handle of the instru 
ment is inserted in eyes in the upper end and middie part of a metaliio- 
bar. The upper part of the latter, between the eyes for the handle, has a 
curve formed in it to serve as a fulcrum. The part of the bar in front of 
the endof the handle is nearly paralicel with the same, and has a fluke 
formed upon tts side, and projecting to the rearward at an acute angle, 
The adjacent edges of the fluke and bod; of the bar are beveled upon the 
lower side, to cause sald edges to take a firmer hold upon the stalk to be 
pulled. The end of the bar forms a hook for throwing the pulled stalks 
together into windrows. In using the Instrument, the fluke {is passed 
around the stalk near the ground. and the instrument is drawn back to 
bring the said stalk as far as possible into the angle. ‘ihe bow sliding 
upon the groundenables this to be done easily. The handle is then pressed 
downward, and, the bow serving as & fulcrum, the stalk is drawn from the 
ground. 


Improved Station Indicator. 

Miehael Farnan and Samuel W. McPherson, New York city.—A paw! 
lever is pivoted between pawls, eo that.a movement of it in one direction 
turrs one of two rollers, and a movement of it in the other direction turns 
the otLer. To this pawl are connected cords which pasa through the ears. 
A belt passes over the rollers,and has marked upon it the names of tue sta- 
tions. By pulling the cord, which connects with a separate indicator in 
each car, the brakeman may quickly change the name exhibited. A bell is 
arranged to sound whenever the belt is shifted. 


Improved Combined Cultivator, Stalk Cutter, Harrow, and 
Cern Planter. 

Matthew Green, Walker Station, Mo.—This apparatvs is used se a cult}. 
vator and stalk cutter combined across the ruws. The catters ron on each 
side of the young piants, and throw up the earth to the adjoiaing rows 
by the front plows, while the rear plows open the earth between them. 
The stalk cutters serve for the purpose of cutting the stalks, and also as 
fenders for protecting the young corn from being loosened by the tearing 
up of the stalks, and preventing injury by the falling of heavy clods upon 
them. After the first plowing, the auxiliary front plows are taken off, and 
placed on the side beams after the rear plows have been taken off, chang. 
ng both front and rear plows. 80 as to throw the earth toward the corn, 
and produce the covering up of the weeds. For harrowing, the plows are 
taken off, and the ground smoothed for seed planting, each at the proper 
time. 

Improved Spike Auger. 

Roland O. Arbour and Joseph Arbour, Baton Rouge, La.—In the center 
of the auger a longitudinal hole is bored, in the apper part of which fs cut 
a screw thread. A guide, consisting of a straight bar of steel) or iron, is 
made to nicely fit the hole, and is provided with a screw thread to engage 
with the female screw of the auger. The outer end of this guide ts pro- 
vided with points, which engage with indentations in the bead of the «pike, 
previously made with a punch. As the auger is revolved the guide remains 
stationary, and the auger will screw into it and cut an annular hole around 
the spike. The pointe of the guide being embedded in the head of the 
spike, the auger is pressed against the wood sufficiently to keep the guide 
in place. When the auger has passed through the plank it is removed, and 
then the guide is hidden fn the auger, and is extracted by applying the end 
of the punch which acts as a plug wrench on spurs, and turns the guide 
round and unscrews it, when the operation may be repeated on another 
spike, and so on until the plank is released. This auger may be made of 
any size, so as to sult any sized spikes, and is an expeditious wey to release 
* be plepks f1¢m a vette) ip cave of :epairs or for other purposes. 
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Business and Lersoual. 


The Charge for Insertion under head is $1 a Line. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co, , %, %, 9% Liberty Street, New York. 

Bar Lead—Machine made, of Extra Soft 
Lead, each bar exactly 6 oz., put up specially for the 
jobbing trade. Send for prices. Bailey, Farrel & Co., 
Pittsburgh, Pa. 

Brooks’ Steam Clothes Washer-—Experi- 
enced agents wanted to sell rigats. Profits large. Wil- 
Mam R. Brooks, Phelps, N. Y. 

A Superior Printing Telegraph Instrument 
(the Selden Patent),for private and short lines—awarded 
the First Premium (a Silver Medal) at Cincinnati Expo- 
sition, 1871, for “ Best Telegraph Instrument for private 
use”—is offered for sale by the Mercht’s M’?’g and Con- 
struction Co., 50 Broad 8t., New York. P.O. Box 496. 

John H. Caine, 173 W. Pearl St., Cincinnati 
O., wishes to obtain a list of all ale brewers in the Uni 
ted States, Canada, and England. 

Who wrote “ Burning Brick with Oil”? Page 

S..cur. vol. Address A. Holcomb, Springfield, O. 

Patent for Sale—The best burglar proof door 
leek in the world. F.Gyss, 196 Greene St., New York. 

Yor Sale, cheap—One 4 H. P. Hot Air En- 
gine, Roper’s make ; one 15 H. P. Steam Engine, in good 
order. Address or call on Ezra F. Landis,Lancaster,Pa 

For the best Cockle Separator ever made, 
with capacity from 40 to 70 bushels per hour, address 
Baich & Giddings, Hingham, Wis. 

What to Do in Case of Accident—Cuts, 
Bruises, Broken Bones, Burns, etc. A Book for Every- 
body. Free by mail for ten cents. Industrial Pub. Co., 
136 Broadway, New York. 

To Rent, at low rates, a Room with Power. 
Address Box 679, Birmingham, Conn. 

Try the Paragon Gold Quill-Pen, made by 
©. M. Fisher & Co.,102 Fulton St., New York. 

Light Machinery— Articles in Iron or Brass, 
Model Work,&c. G. E. Parker, Newark, N. J. 

Hearing Restored—A Great Invention. Send 
#tamp for particuiars, to George J. Wood, Madison, Ind. 

Hand Fir~ Engines, Life and Force Pumps 
for fire and all other purposes. Address Rumsey & Co., 
Seneca Falls, N. Y., U.S. A. 

Parties wishing a foreman of a Machine 
Shop with the best references, please address H. Rey- 
nolds Aurora, Cayugs Co., N.Y. 

Pulleys, Shafting, Adjustable Hangers, &c. 
Sead for Price List to Tully & Wilde, 20 Platt St., N.Y. 

2nd Hand Portable Engines, 8 to 20 H.P., 
thoroughly overhauled, good as new, at less than Half 
Cosi. I. H. Shearman, 4 Cortlandt St., New York. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The Mtnta- 
ture Electric Telegraph—Splendid for offices, factories 
shops,dwellings, ete. Price only #5, with battery. etc., 
complete for working. Made by F. C. Beach & Co., 260 
Broadway, corner Warren St., New York. The Scientific 

American establishment, New York, is fitted with these 
instruments. 

Woolen and Cotton Machinery of every de- 
scription for Sale by Tully & Wilde, 20 Piatt St., N.Y. 

Stearn Engines—Special Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisbie & Co.,N.Haver, Ct, 

L. &J.W. Feuchtwanger, 55 Cedar 8t., N.Y., 
Manufacturers of Soluble Glass, Water Glass or Silicates 
of Soda and Potash in all forms and quanti ties. 

Dean’s Steam Pumps, for all purposes; En- 
gines, Boilers, Lron and Wood Working Machinery o1 
all descriptions, W. L. Chase & Co., %,95,% Liberty 
Street, New York. 

Treatises on “ Soluble Glass,” $1 per copy ; 
on “ Nickel,” Sc. per copy ; on “ Gems,” $5.21 per copy: 
ou “ Fermented Liquors,” $3.12 per copy. Mailed free by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

Mining, Wrecking, Pemping, Desinege, or 
irrigating Machinery, for sale or rent. advertisement, 
Aadrew’'s Patent, inside page. 

“ Superior to all otners”—for all kinds of 
work—Limet & Co.’s French Files. They are better, 
forged, hetter cut, better tempered, and cheaper than 
English files. Send for Price-List. Homer Foot & Co. 
Sole agents, 2 Piatt St., New York. 

Price only three doliars—The Tom Thumb 
Eiectric Telegraph. A compact working Telegraph ap- 





Scientific 





H. F.C.’s question is incomprehensible.— 
R. G. M. will find directions for setting a safety valve on 
Pp. 363, vol. 29.—C. W. D.’s query as to the ball falling 
through the earth is answered on p. 107, vol. 30.—F.M.B. 
should apply toe dealer in mineral specimens.—B. C. 
wlli find a recipe for coating plate iron pipe on p. 11, vol. 
29.—J. L. C. will find full particulars of the boiler test 
commission on p. 97, vol. 30.—S. F.. B. should apply to 
the chaipmakers mentioned in our article.—S. should 
consult Crookes and Rohrig’s work on the metallurgy 
of copper.--J. A. B.’s explanation of a snake’s move- 
ments is the generaliy received and, doubtless, correct 
one.—N. E. can tin small pieces of iron wire by the pro- 
cess described on p. 378, vol. 28.—J. M. R. will findan 
explanation of the mystery of the long and short screw 
drivers on p. 398, vol. 18.—J.S. can fasten leather to iron 
by the process described on p. 42,vol. 26.—A. G. can tem- 
per mill picks by following the directions on p. 170, vol. 
25.—G. H. W.should apply toalumber dealer. See our 
advertising columns.—L. H. H. should consult a boiler 
maker.—W. L. C. will find a description of the manu- 
facture of lamp black by burning mineral gas on p. 21, 
vol. 28. 


F. E. says: I have a brick building, one 
story high, 14feet from the floor to the eaves, and 35 
feet froma the floor to theridge pole of theroof. It con- 
tains one large open space, ured for a machine shop, 120 
feet long x 70 feet wide, with an iron truss roof. The 
roof covering is made of 2 inch matched pine plank, 
nailed tightly together and covered with iron,well paint- 
ed outside and inside. This roof is perfectly tight in 
all stormy weather: but in frosty weather I am troubled 
by its sweating and water dropping down all over my 
tools,ete. I heat by steam pipes round the room under 
the benches. The usual temperature is 62°. Can you 
tell me what to do to stop its sweating? I have tried a 
dead ai) space under the roof of 1 inches, which helped 
but does not entirely stop it. Would letting the cold 
air from outside into the dead air space do any good? 
A. If the 1 inch air space were eniarged to one foot in 
depth,and the cold air were admitted to it sparingly, 
and tempered by admitting also some of the warm air, 
it would probably remedy the difficulty. At the same 
time, theinside cetling that encloses the air space might 
be of such material and set at such a grade as to catch 
and carry off any drip that might still be formed on the 
inside of the roof itself. 


J.L. C. asks: 1, In the spring I wish to 
build a bank wall 150 feet in length and 8 feet high. This 
walll wish to make of concrete. What thickness ought 
the wallto be? A. The thickness of the wall should be 
about 2 feetat top, increasing to 3 feet at bottom, the 
wall commenced 8 feet below the level of the ground 
and carried up 6 feet high, so as to be 8 feet underground 
toprevent its being disturbed by frost. Fill in behind 
with loose stone, and provide openings through the wall 
at the bottom of the bank to discharge the water which 
may accumulate behind it. 2. Will such a wallstand 
the cold and frosts of a New England winter? A. Yes, 
ifproper precautions are taken to build it properly; 
bring out a projection at top of the’concrete, to act like 
a coping. 3. As Portland cement is high in price, would 
itdo to build the body of the wall with acheaper arti- 
cle, and sxin coat with Portland cement? A. No: it will 
be found that Portland t is the ch t, as there 
will be less required ot it. 4. What are the best propor- 
sions for the various articles used in making concrete ? 
A. Of Portland cement, one may be used to thirteen of 
the other ingredients. Take one barrel of the cement 
to four barrels of clean sharp sand, and fill in with as 
much gravel, stone .chips, and small stones as can be 
worked into it, when well supplied with water, and have 
their surfaces coated with the same. 5. After the wall 
is built, I wish to paint in imitation of granite. Can it 
bedone? A. Paint witha cement wash, 6. What kind 
of cement, other than Portland, is best to use? A. Ro- 
sendale cement is a good article. 


T.O, H. asks: If a man has a right to sell 
& patent plan in a certain county, has he a right to sell 
toa man who lives in another county? A. Yes. 


H. R. asks: 1. What distance will a well 
proportioned steamboat make, compared with the travel 
of her wheels at ten miles per hourin dead water? A. 
Deduct about 10 percent. 2. Does the same rule apply 
to st boatsaeto a train of railway cars on a dead 








paratus, for sending messages, making gnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operaticn by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
tae world on receipt of price, F. C, Beach & Co. , 260 
Broadway,cor. Warren St.,New York. 

Brown’s Coalyard Quarry & Contractors’ A 
paratus for hoisting and conveying material by tron cable. 
W.D. Andrews & Bro. 414 Water et.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
98,9 97 Liberty Street, New York. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

For Solid Wheels and Machinery, 
send to the Union Stone Co. Boston, Mass., for circular, 

For best Presses, Dies and Fruit Can Tools 
Ulises & Williams. cor. of Pivmouth & Jay,Brooklyn.N.Y. 

Dickinson’s Patent Sha Diamond Carbon 
Potnts atid adjustable holder for working Stone, dress- 
ng Emery Wheels, Grindstones, &c., (4 Nassau st.,.N.Y. 

The New Remedy retains the Rupture in ease 
«od comfort,night and dey,till cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Protect your Buildings—Fire and Water 
proof! One coat of Glines’ slate roofing paint is equal 
to four of any other ; it fills up all holes in shingle, felt, 
‘ia or iron roofs—never cracks nor scales off; stops all 
leaks, and is only Sc. a gallon ready for use. Roofs 
examined, painted and warranted. Local Agents want- 
ed. Send for testimonials, N. Y. Slate Roofing Co., 
No. 6 Cedar 8t., N. Y. 

Teleg. Inst’s and Elect’l Mach’y—Cheap 
Outfits for Learners. The best and cheapest icewrts Ho- 
te) Anpunciator—Inst’s for Private Lines—Gas Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland. Ohio. 

All Fruit-can Tools,Ferracute Bridgeton,N.J. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn. 

Yor Solid W t-iron Beams, evc., see ad- 
vertisemert. Address Union Iron Milla, Pittaburgh, Pa., 
for Dthograph. eve. 

Temples and Oileans. Draper, Hopedale,Mass. 

Hydreulic Presses and Jacks, new and sec- 

ond hand. E. Lyon, 470 Grand Street, New York. 

Peck’s Patent Press, For 

«Adress Milo. Peck & Co.. New Haven. Conn 

Small Tools and Gear Wheels for Model 

List free, Goodnow & Wightmsr,23 Cornhill, Boston Me, 


level? A. No. 


A.O. P. says: I recently found, among the 
entrails of a prairie chicken, a snake nearly two feet in 
length. I discovered also that the liver of the chicken 
had been destroyed by being literally cut to pieces. How 
could the snake in entering the chicken pass through the 
gizzard? Could the chicken live without a liver? A. 
We cannot explain the phenomenon from this state- 
ment. 


D. H. T. asks: How large a piece of soft 
castiron, flanged at right angles, would have the same 
strength as a piece of white oak 3x4 inches square, and 
of anylength? A. Cast iron has nearly twice as great 
tensilestrength as white oak; it offers about ten times ae 
much resistance to a crushing force, and between three 
and four times as much to a strain applied transversely. 


G. F. J. asks: What is the best work en 
mechanical drawing for a machinist who wishes to be- 
gin with first principles? A. “The Practical Drafte- 
man’s Text Book of Industrial Design ” will be a good 
book for you to have. 2. What number of wood screws 
can be cut in one hour by the most improved machinery? 
A. Wili some of our readers whe manufacture wood 
screws answer, this ? 


S 8.8. asks: 1. Howcan I cata large glass 
bottle acrossthe middie? A. Take a good three cor- 
nered file, file a circular notch around the middle of bot- 
tle: let the notch be at least 1-16th of an inch deep, and, 
if the glass is very thick, \ of aninch. [nto thiscircular 
notch fasten a softsmall lamp wick or thread of tow, 
well moist d with alcohol, taking care not to wet the 
surrounding glass surface. Light the thread, which 
should be large enough to fill the notch and not wound 
too tight, and while burning revolve the bottle in the 
hands, taking hold of the ends, and holding it horizon- 
tally so as to confine the flame to one particular part. 
When burnt out, plunge the bottle at once into cold wa- 
ter. If necessary, repeat the heating and cooling sud- 
denly. 2. Will a porous cup made of plaster of Paris be 
as good fora batteryasone made of earthenware? A. 
No. The plaster will crumble away in time, and is not 
sufficiently porous. 


T. C. asks: What is used for white writing 
fiuid on colored envelopes? A. A solution of oxalic 
acid, orindeed almost any acid, when used as an ink on 
biue psper, will appear white by discharging the color 
of the paper. White crayons are alse used for the pur- 








pore. 





Awevican, 


J. P. asks: I. With a propeller 50 feet long, 
8 feet beam, with direct acting engine 8x8 inches, fitted 
with plain slide valve cutting of ata little more tLan 
9 stroke, and boiler with 200 feet ,heating surface, 10 feet 
grate surface, and 200 inches of chimney section, to 
burn wood: ascrew with three arms, of 8 feet diam- 
eter and 6 feet pitch, one third out of the water: 
Whatspeedam I likely to get? A. Probably from 5 to 6 
milesan hour. 2. Will theslip of a screw so slightly 
submerged occasion a greatlossof power? A. Yes. In 
reply to your other questions, we do not think the 
boiler will give a very satisfactory result. 


N. H.asks: 1. How can I cut and polish 
agate? A. The lapidary’s cutting plates are arranged 
as follows: 1. Soft iron (very thin) with diamond dust 
in ofl; 2, pewter with coarse emery and water; 8, ditto 
with fine emery and water; 4, wood, with sand and wa- 
ter; 5, pewter, with rottenstone and water; 6, leather 
with putty powder, slightly wet. 2. How shall I im- 
print gold lettering on leather book backs? A. Attach 
gold leaf to the leather with white of egg, and impress 
the letters on. The letters are made of brass, and should 
be hot, but not enough to sputter when wetted. Slight- 
ly oil the gold and the face of the letter with a greasy 
rag. 8. Istheso-called poppet valve of a locomotive 
arranged differently from an ordinary safety valve, other 
than in being neld down by a spring instead of weights? 
A. The poppet valve is conical, and fits into the aper- 
ture,instead of being tight on the face. 4. Where is the 
Di Cesnola collection of antiquities to be seen? A. At 
the Metropolitan Museum of Art, in the Kruger Man- 
sion, 40th street, New York city. 


R. R. C.asks: What is a good book on rail- 
road construction, from laying out and leveling to put- 
ting down the rails, for the use of beginners and stu 
dents? A. Vose’s “Handbook of Railroad Construc- 
tion ” will be useful to you, but you cannot findall in 
any book. See our advertisingcolumns for booksellers’ 
addresses. 


C. C. H.asks: Can I construct a rifle tele- 
scope by using one double convex lens of 28 inches fo- 
cus for object glass, and one double concave of 1 inch 
focus for the eyepiece? What should be the sizes, re- 
spectively, of the two glasses, to insure aclear field of 
view? A. Youcan meke a Galilean telescope in the 
way you propose. The field of view, however, in this 
telescope is not very large. An adjustment is made when 
a telescope is used witha rifle by raising the end near 
the eye. For ordinary purposes, as a terrestrial tele- 
scope or spy glass, atleast 4or 5 glasses are used, one 
for the object glass, and the others for the eyeniece. 
The object glass can only be well made by a skillful op- 
tician, so thatit would probably be much cheaper for 
you to buy asmall glassthan to attempt to make one. 
For particulars as to the construction of the telescope’ 
ee any good work on optics. 


J. B. P. says: A friend having a threshing 
machine engine, with hind wheels of 4 feet diameter, 
wishes to make it a self-propeller. To do this he has 
taken off one of the 4 feet wheels and substituted an 8 
feet driver, connecting to his engine with a chain, run- 
ning his engine six revolutions to the drive wheels’ one. 
I told him he would get as much power and speed by con- 
necting in the same way on to his 4feet wheel and run- 
ning his engine three revolutions to one of the drive 
wheel. Who isright? A. From the data sent, you are 
right. 

W.M. R.asks: Is the common red clover 
seed used for any purpose besides sowing? I hear that 
it is used for coloring prints. A. We have never heard 
of the red clover seed being used for the pirpose men- 
tioned. 


8. A. T. says: 1. I wish to speak of what I 
call steam fuel. In the workroom of my factory (20x40 
feet) we havea cast iron stove, 20 inches in diameter, in 
which we keep fire from 8 A. M. until 5 P. M. in the fol- 
lowing manner : In the morning, the entire contents of 
the stove are let down into the ash pan which hangsand 
projects below the stove body. There is about 1 buck- 
etful. Into the pan is poured enough water, generally 4 
quarts,to knead the ashes into a thick dough; afterwards 
fire is started and the coals are all red hot, which is at 9 
A.M. The contents of the ash pan are spread evenly 
allover the topof the fire. It remains red hot through 
the entire day; notonly the stove gets red hot, but, on 
taking off the lid of the stove (wich opens on top) and 
looking in, the contents present the appearance of molt- 
eniron. This becomes solidified into one cinder, which 
is lifted out next morning and the ashes under it let 
down for another dough mixture ; there is but one coal- 
ing, and that is at8.15 A, M.,the stove throwing out an 
intense heat for 8 or 1¢ hours without raking. A stove 
can be arranged to keep fire for 10 or 12 hours, but then 
you get no heat. There are evidently 4 quarts of water 
burnt up in our stove every day. A. This is an interest- 
ingaccount of a system of economical firing which bas 
frequently been recommended. 2. How canI get the 
tin off tin plate, so that it will hold black aspha}tum 
varnish? Ican burn it off, but our “ash dough fire” 
burns the iron to pieces. A. Cover the tin with acoatof 
ordinary paint. 3. How can I wash chamois skin which 
has become dirty, so that ic will not be as dryand hard 
asaboard? A. If itis washed perfectly clean. and well 
rinsed, it will not be hard, when dry. 4. Is there any 
method by which cheap photography can be accom- 
plished for home amusement? A. Yeu can get appara- 
tus for home use at a moderate price from a manufac- 
turer of photographic materials. 5. I havea sign in my 
store composed of red letters on rlue ground. Every 
person who looks at it complains of its hurting their 
eyes, in fact it really does so; and if you look at it stead- 
ily fora few seconds, the letters appear to move or 
dance. A. Acombination of red and blue, which are 
not complementary colors, is an improper arrangement 
with regard to producing the best effect upon the ob- 
server. 6. Some of my workmen have chapped hands 
caused by having them wet a great deal and frequently 
immersed in strong caustic soda water. They crack 
open and the dirt will get under the skin orin the pores; 
and,if greased over night, will not wash clean next 
morning. A. It would be well to protect their hands 
with waterproof gloves. One of our correspondents 
recommends dipping the hands in vinegar or vinegarand 
water to neutralize the a'kali. 7. I send a mineral spec- 
imen. Whatis it? A. The mineral sent is s quartz 
erystal,of no pecuniary value. 


B. H. asks: 1. Please give me a good rule 
for finding the pressure of steamin pounds to the square 
inch in an engine boiler? A. You can best determine it 
bya gage. 2. How can I find the horse power of anen- 
gine!? A. See article on “ Indicating Steam Engines,” 
in SCIENTIFIC AMERICAN for January 81, 1874. 3. To 
what railroad offictal had I best apply for asituation? 
A. It depends on the situation you desire. Probably 
the president would be the proper person to see. if you 
want a position on the engineer corps; the master me- 
chanic, if you want a position ona! otive ; the su- 
perintendent, for appointment as brakeman or conduc- 








tor and 60 on, 
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W. F. W. asks: Does the lever principle 
apply to a water wheel? For instance, in two overshot 
wheels, one 10, the other 20 feet in diameter, with buck- 
ets of equal size, if one bucket in each wheel be filled, 
will one give any more power than the other? Does the 
same principle hold good in turbine wheels? A. The 
principle of the lever applies in all such cases. 


A. 8. asks: Can a person obtain instruction 
in New York on proper use of instruments as used by 
the United States Signal Service Bureau? If so, where? 
A. You can obtain rules and instructions from the Bu- 
reau. You can obtain the prices of instruments from y 
reliable maker. 


A. H. 0. asks: 1. What material is best for 
anemery belt? A. Leather. 2. Is there anything bet- 
ter than glue to stick the emery on with? A. We think 
not. 


P. H. R. asks: Can a clock be made to run 
without power from springs or electricity, and without 
requiring to be wound up, in fact, to receive a steady 
movement from itself? Is sucha thing possible? Is 
there any company or society in the United States that 
would support a poor man in experimenting in such 
work? A. We must answer no to all your questions. 


O. P, asks: What is the effect of excessive 
dampness on masonry constructed with ordinary mor- 
tar? My millis built of brick with stone foundation. 
At its base jn the rear, the stream flows, washing it 
somewhat, while the dripping from the race above cre- 
atessome spray and much dampness. Is there any dan- 
ger of the foundation or wall giving way? If so, what 
kind of mortarshould have been used in the first in- 
stance? A. Itis quite likely that your foundation is 
unsafe, butcould not answer positively without know- 
ingmore particulars. Some kind of hydraulic cement is 
ordinartly used in such cases. 


C. H. asks: Given the size of ports, exhaust 
and stroke of the valve, how large should the valve be ? 
A. If the valve has no lap, it must be large enough to 
cover both ports, when in mid position, and the stroke 
is twice the width of the steam port. 


F.C, C. says: 1. If I undertake to carry 
waterin wooden pipes a mile under the ground, how 
much waste must Tallow for absorption, evaporation, 
etc.? A. It willdepend upon the material. You can 
readily determine the matter by experiment. 2. There 
is fall enough to throw the water into a tank Overa 
boiler and save the labor of a well pump. How much 
shall I save by this? A. About twice the theoretical 
power required to lift the water. 8. What would be the 
difference in cost between a wood pipe and a cast iron 
pipe, and which, upon the whole, had I betterhave? A. 
The wooden pipe would be much the cheapest in many 
localities. If you have facilities for making it, we think 
the wooden one may be the beet for you. 4. Wuat is the 
smallest sized pipe, wood or iron, that I could use, and 
what is the least fall the water need have? A. You do 
not send enough data for us to answer this question 
Your best course would be to have an effective conden- 
ser of your steam. 


F.G. H. asks: Will a round chimney give 
a better draft than a square one, if the area and surface 
presented for friction are the same in both cases? A. 
In practice there is no essential difference in the draft of 
the two forms. 


L. W. asks: Which is the most economical 
to heat a tank of water, using live steam or heating 
pipesin the water? Does it necessitate running the 
pipe to the bottom if done with live steam? W1ll not 
the pipes heat it quicker, and take less:steam if there 
be an outlet into the water orelsewhere? A. The rela- 
tive economy of the two systems will depend considera- 
bly upon the general arrangement. 


H. G. B, asks: How can I alloy gold? A. 
Gold is alloyed with silver or copper, er with both. Melt 
the gold ina separate crucible: and if copper is to be 
added, this is also to be melted in another crucible and 
poured into the gold. Toensure a thorough combipa- 
tion, two red hot crucibles shou'd be used, and the lique- 
fied metals poured alternately from one into the other. 
To prevent oxidation trom the air, put into each cruci- 
ble a small quantity of a mixture of common salt and 
charcoal. The metallic alloy should also be occasion- 
ally stirred with a rod of pottery ware. 


W. H. F. asks: Is the objection to steam 
propulsion on canals the washing away of the banks? 
Would a system which would propel the boat without 
disturbing the water be of any use? A. The difficulty 
about canal navigation by steam is not the washing of 
the banks. The trouble is to finda meihod of slow pro- 
pulsion by steam that shal! be as cheap and easy of man 
agement as towage by animals. 


R. T. asks: 1. Will a patent be granted to 
another person on an already patented mixture, if one 
or more ingredients be addedi or omitted? A. Not un- 
less there is some essential difference in the compound 
produced, or in adapting it to another purpose. Mere- 
ly adding to or taking away from a patented meterial 
compounded for a certain purpose,and use without sub- 
stantially altering it for said purpose and use, is not pa- 
tentable, unless as an improvement on the prior patent. 
2. How is gas lime made? A. Gas lime is simply the re- 
fuse lime from the gas purifiers in gas works. 


J. H. asks: What is the best method for 
mixing paints for painting on glass,to stand heat and 
cold,andto be exposed to all kinds of weather? A. 
Glass in which the colors are fixed by fluxing certain 
metallic substances on its surface, and known 4s 
“stained glass,” is what we would recommend to fulfl! 
the conditions required. This you can buy more cheap- 
ly than you can make. 


P.C, C, asks: 1. Is it practicable to con- 
dense the exhaust of a small compound engine.the steam 
working 350 feet perminute? A. Yes. 2. Is it practi- 
cableto dosoin a condenser constructed so that the 
steam exhausts into gas pipes with cold waterrunning 
around them? A. This would be the best way of doing 
it. 3. How will I determine the area of condensing sur- 
face, the temperature of cold water, of course, being 
known? A. In practice, from 2 to 6 square feet of sur- 
face are allowed for each indicated horse power of the 
engine. 





A. C. R. says: How do engravers transfer 
pictures from paper to wood for re-engraving? A. By 
first soaking the print in a saturated solution of alcoho! 
and white caustic potash to soften the ink, when the 
latter will readily transfer to the block under roller 
pressure. Thisalso answers A. J.P. 


A. L. C.asks: Why are objects pictured on 
the retina of the eye in an inverted position, always seep 
right side up? A. There are numerous theories. One 
is that the image formed on the retina of the eye con- 
veys to the mind correct ideas of the relative positions 
of external objects. Another is that persons judge of 
the position of an object by the direction in which the 
rays come to the eyes. 
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G. H. M. asks: 1. Do you use a machine to 
fold your papers as they come from the press ? A. Fold- 
ing attachments for presses have been made, but have 
not proved successful. The folding is now done on 
separate machines. 2. What is the capacity of one of 
your presses? A. The capacity of the presses on which 
the SCIENTIFIC AMERICAN is printed is about 2,000 cop- 
ies per hour. 8, Would nota machine to fold papers as 
they come from the press be desirable? A. Yes, if it 
could be made to operate without being troublesome. 


E. B. asks: Is there a sure test to distin- 
guish genuine butter from the artificial, made in this 
city? A. It is claimed by the manufacturers that the ar 
tificial butter will keep longer without becoming ran- 
cid, the readily d posable Pp ds not being 

© sound in the manufactured article. You might submit 
he two kinds to a test of this nature. 


E. P. asks: How large must be a copper 
plate fora ground wire be? How deep should it be 
buried? A. About 2 feet square, placed several feet 
deep. 2. Whatisthe iron pipe running down to the 
ground ona fire alarm boxfor? A. To make connec- 
tion with the earth. 


J. R. M. Jr. asks: In a screw press, with a 
steel screw, if the screw works in a stationary nut, how 
much weight would the screw sustain before it would 
strip the thread or break? A. Multiply the cross sec- 
tion of the cylindrical portion of the screw in inches by 
the tensile strength of the steel in pounds per square 
neh. This gives the resistance to breaking. The area 
of surface resisting stripping in the thread, multiplied 
by three quarters of the tensile strength in pounds per 
square inch, gives approximately the resistance to strip- 
ping. 

W. A. B. asks: Willa common lead pipe, 
say linch in diameter, having a stream of cold water 
running through it, melt if exposed to the heat of a 
blast furnace? Iam well aware that a lead pipe with- 
out water will melt immediately, but amin doubt about 
its standing the intense heat if a cold stream is run 
throughit. A. Yes,if the heat is sufficiently intense. 


F. M. B. asks: What is the size of the 
largest steam cylinder evercast? A. There are engine 
cylinders 120 inches diameter 2. If I purchase a patent- 
ed machine for any particular use, for instance,a blind 
slat tenoning machine, cutting off and making the ten- 
ons on both ends at one operation, do I purchase the 
machine and right to use it without any reference to 
the length of time the patent has to run on the machine? 
Have I the privilege to run it as long as the machine 
lasts? A. You can use the machine as long as it lasts, 
unless otherwise agreed. 


G. M. asks: What is the greatest number 
of revolutions that the propeller of a first class ocean 
steamship makes per minute? Also of a fast going 
steamsnip of war? A. Between 50 and 65, in each case. 


E. W. B, asks: 1. What do you think of the 
possibility of making a freight locomotive to run up 
grades of 7% feetto the mile, with a ratchet wheel work- 
ing on a third rail, the wheel to be applied to the rail at 
the pleasure of the engineer? A. This plan is in use in 
some localities. 2. Can eggs be preserved by placing 
them in an airtight vessel and exhausting the air, slow- 
ly,so as not to break the shells by the pressure out- 
wards, or by separating the whites from the yolks and 
then exhausting the air? A. We think there are prac- 
tical difficulties in the way. 3. Can eggs be condensed 
in the same way that milk is done? A. This is done at 
present with a fair success. 


C. H. M. asks: 1. What are the contents of 
a ball 7 inches in diameter? A. 220-89 square inches. 
2. Cut this ball through into 15 parts of equal thickness, 
at or through center of bali; what are the contents of each 
part? A. For the segments: Letr be the radius of the 
base and h the hight of the segment; the solidity=(r?3+- 
h®)x0°5236h. For each zone : let r=radius of one base, R 
=radius of the other,h=hight of the zone; solidity =(r?+-R? 
+h2+8)x1'5708h. 8. Cut this ball into 15 equal parts 
(slices); what is the thickness of each part? A. This 
you can find by trial, substituting values in the preced- 
ing formule. 


T. H. Y. asks: 1. What is a good recipe for 
killing fleas onadog? A. Use carbolic soap. 2. How 
can I destroy garden moles? A. Set traps for them, such 
as those describedin our paper a few months ago. 

H. L, says: People say that, ifa man be bit- 
ten by a dog, he is likely to go mad if the dog is not 
killed; but if the dog is killed at once, there is no danger, 
[fail to see why it is of any good to kill the dog, except 
to prevent his biting any other person. A. We quite 
agree with you. 


J.C, H, asks: 1. How can I back up a mill 
burr, and what kind of plaster is best? What quantity 
would I need fora 4% foot run? A. Make the backing 
of plaster of Paris. Fill the interstices between the 
stones with a cement made of powdered alum and pow- 
der from burr stone. Some millers adda little molasses, 
2. What is the best work on milling? A. Consult the 
catalogue of a scientific publisher. See our advertising 
columns. 


C. D. asks: Which are considered, in Eu- 
rope and America, to be the most masterly and thorough 
works on statics and dynamics? A. Probably Professor 
Bartlett’s work on “ Theoretical;Mechanics,” and Pro- 
fessor Rankine’s “ Treatise on Applied Mechanics.” 


F. P. B. asks: Can I revarnish the body of 
a guitar without injuring its tone? What kind of var- 
nish would be the best? The color of the body is dark. 
A. We advise you to take it to an instrument maker. 


C}. E. H. asks: 1. If a boiler has water in 
and steam up, where is the pressure the greatest, at the 
top of the boiler over the steam space, or on the bot- 
tom under thewater? A. Pressure is greatest on the 
bottom. 2. In reckoning the horse power of an engine, 
4s in your answer to J. W.F., January 31, why do you not 
make an allowance for friction of the wearing parts, or 
is there no need of it? A. The calculation was for the 
indicated horse power, in which no allowance tor fric- 
tonisusual. 8. How long before the SCIENTIFIC AMER- 
ICAN is datedis it printed? A. About ten days. 





W.I. asks: Is the capacity of a boiler in- 
creased by enlarging the steam drum? Is not a steam 
dram 2% inches in diameter x 8 feet long better than a 
drum 18 inches in diameter x 4 feet long, for a boiler 40 
aches in diameter x 24 feet long? A. The steam room 
is increased by the change, and frequently this is very 
desirable. 


8. E. D, asks: If we take aquantity of wa- 
ter heated to 100° Fah. and an equal quantity at 40° Fah. 
and pour them together,is there any actual loss of heat, 
or is it merely disseminated or distributed throughout 
the whole quantity? And further, what would be the 
temperature of the water after being so amalgamated? 
A. The onlyloss would be from radiation; and taking 
ne account of this, the temperature of the mixtur 
would be 70°. 
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MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated: 


O. R.—Your mineral appears to be a fine Prussian blue, 
J. H. S.—Your specimens are iron pyrites, encrusted 
with a soft bituminous material. 


L. L. F.—Your ore is the oxide of iron. [fin abund- 
ance, it might prove valuable. 


H. C.—Your mineral is red jasper, consisting essentia)- 
ly of silica, but containing also alumina and oxide of 
iron. Some varieties, like the striped and Egyptian jas- 
per,on account of the richness and variety of the colors, 
are of considefable value for ornamental vases, seals, 
etc, Jasper is susceptible of a high polish. 

B. D.C.—A fine yellowish colored clay. We would 
advise you to submit it to some potter, who will test it 
by burning in the kiln. A manufacturer of paints would 
also inform you of its value as a pigment. 


W.L. V.—No. 1 is galena, sulphide ef lead, the ordi- 
nary ore from which the lead of commerce is extracted. 
It is frequently argentiferous; but to determine this, a 
chemical analysis is necessary. No.2 is blende, sulphide 
of zinc with quartz, and traces of iron pyrites. 


C.T. C.—No. 1 is tron pyrites, sometimes (used as a 
source of sulphur, a valuable mineral when in sufficient 
quantity near means of transportation. No.2 is quartz, 
colored with oxide of iron, of no value. 


J.McW.—Your specimen is chlorite with quartz and 
mica. Chlorite is so named from a Greek word meaning 
green, on account of its color. It is a silicate of alum- 
and magnesia with oxide of iron and sometimes 
ime. 


C,J.B.—This specimen consists of galena (sulphide 
of lead) and biende (sulphide of zinc in quartz), Lyell’s 
“Geology” and Dana’s “Mineralogy” are standard works. 

J. W.—This mineral isa kind of hornblende, like hy- 
persthene. It yields, by analysis, silica, alumina, mag- 
nesia, and lime, and its colors are produced by iron, etc. 

G. J.—Red hematite, or red oxide of iron. * It contains 
30 per cent of metallic iron. It is valuable as a burnish- 
er; the red powder which it gives on pulverizing is val- 
uable as a polishing power, and it is an excellent ore of 
fron. 


E. N. B. asks: 1. What is the tunnage of 
the United States steamer Swatara? By old measure- 
ment she is about 970 tans. 2. What are the dimensions 
of the engines of the torpedo boat Alarm and of tho 
United States steamer Gettysburg? What isthe length 
of the latter? 8. Whatare theflengths and breadths of 
the frigates Savine, Saratoga, St. Mary, St. Louls, Dale, 
and Cyane? 4, What was the speed of the Dictator and 
Monadnock in their race, in 1865 or thereabouts ?—A.W. 
asks: How can type metal be made black or of any dark 
color, before japanning ?—A. McK. asks : Who was the 
first inventor of the letter copying press ?—E. T. T. asks 
Where can I find a description of a man hoisting engine 
for use in mine and other shafts ?—D. L. M. asks: If the 
center core of the centennial tower is perpendicular, 
and we drop a 11b. weight from the south side of its 
top, where will it strike at the base ?—W. G. asks: How 
can I silver glass globes,etc.? How are different colors 
produced? Canthe silvering be done upon a flat sur- 
face with the same effect as on globes ? 


COMMUNICATIONS RECEIVED. 

The Editor of the ScreNTIFIC AMERICAN 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects: 


On Car Coupling Dangers. By S. H. D. 

On the Moon Question. By M. R. 

On the Minerals of South East Missouri? 
By H. C, T. 

On Heating Buildings. By W. H.G. 

On a Cure for Rheumatism. By T. C. E. 

On the Erie Canal. By J.M.H. 

On Preventing Damage from Boiler Explo- 
sions. By G.M. 


Also enquiries from the following : 

c. Cc. L—J. 8.—R.—W. B.—C. W. Y.—E.—E. B.— 

H. E.N—J.W.H.—J.H. M.—J. W.—R. T.—R. L. M. 

A.G@. R.—J. 8. P.—J. H. A. Jr—N. R. 

Correspondents in different parts of the country ask : 
Who makes sewage pipe machines? Who makes potato 
peeling machines? Where cana large aquarium be ob- 
tained? Who makes a substitute foriadia rubber? Who 
makes four wheeled velocipedes ? Who makes the “‘fly- 
ing ponies” on which children ride at fairs, etc. ? Who 
sells mulay saw mills? Who makes cooking stoves, 
heated by kerosene flame ? Makers of the above articles 
will probably promote their interests by advertising, in 
reply, inthe SCIENTIFIC AMERICAN. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale,or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of “ Business and Personal,” which is specially 
devoted to such enquiries. 
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Air, pressing, W. Johnston.......-.-s+e+ess+++ 146,909 
Annunciator, electric, L. Finger......--.--- eevedes 146,758 
Ash box and sifter, J. D. Heins.........-+ povcucvoce 146,826 
Auger, earth, T. A. Considine....... guccces 146,752 
Auger, spike, R. O. & J. Arbour.......- weses 146,798 
Bale tie, cotton, W. A. Jordan.....--+++++++++ ° 146,911 
Beam and rafter, E.T. Potter.. . 46,7 
Beer, etc.,M. Hey. ........cceeeeeeeceeeerers 146,904 
Bevel and try square, J. W. Hardie..... 146,768 
Boats, detaching, G. W. Mallory..... 146,835 
Boiler, agricultural, J. G. Smith........- gtveccoesce 146,954 
Boiler indicator and blow-off, R. Montenegro..... ne 

r, steam, B. T. Babbitt......--- evescoese evceess 
een for safe doors, J. C. E. Richardson..... sea 
Book, éheek, BE. R. Moore......------+-++* - prove 
Boot and shee, J. L. Joyce......----- ecedsocse eocees 
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Boot and shoe, J. MceMillin.................. 
Boots, etc., fastening for lacing, T. K. Keith.... 
Boring machine, Doane & Bugbee.................. 
Bottle, W. H. Richardsom............sccscccccsesceces 
ESSE, Ss le SoG aaksnbebncenccecccccoceesocenss 
Bottle stopper, F. Kutscher (r)............ 
Breast pad, F. COX. ....000.seccesesscenseees 
Bridge, locomotive draw, G. Sicklesteel... 
Bridge, wrought iron, W, R. Laird............ ° 
Bridges, turn table for pivot, A. Bonzano......... 146,868 
Buckle for suspending brooms, etc., H. P. Crouse 146,878 
Burner, lamp, M. H. Collins............e0ssessesee0s 146,751 
Burner, lamp, F. 8. Robinson.................essss 146,950 
Car coupling, W. Day............ eoees 146,882 
Car coupling, H. K. Forbis............csceceeeesees 146,814 
CaP Seas Oi SIRs cccecncces ccccccccotensted 146,899 
COP COR Bic He MII, co ccccncctecccccccscssceses 146,917 
CaP Gs he Ba a occa cctscccncseecess covers 146,918 
Car coupling, H. E. Marchland...................0+« 146,924 
Car coupling link, F. A. Markley.................+. 146,926 
Cal Pg I o Si connctcccncastiioccecvcensesss 146,834 
Cardboard pattern, perforated, H.St. John....... 146,956 
Card cutting machine, J, Gilbert..................+ 146,897 


Carriage seat, J. A. Althouse 








Cartridge box, F, M. Thomson 

Chair, child’s, J. F. Downing....... ecccccscsoccoscs 146,888 
Chair, folding, F. W. Richardson..... 

Chair, lady’s sewing. J. F. Downing 

Cheese, etc., rennet for,M. A. Widger............. 146,851 
Clamp, flooring, E. Bucklin, Jr..............ss000- 146,869 
Clamp, joiner’s floor, W. W. Ingrum.............. 146,828 
Clock, watchman’s time check, W. Diebel........ 146,809 
Cloth, etc., stretching, I. E, Palmer................ 146,948 
Clothes frame, J. C. Miller, .........ccssescecccceess 146,934 
Clothes wringer, J. Brinkerhoff..................... 146,867 
Cooler, lard, W. J. WilCOX.........ccccccccccccccess 146,852 
Corn husking implement, J. F. Schmeltzer........ 146,842 
Corset steel, M.P. Bray...........ccscccscccscccsees 146,565 


Cotton chopper and cultivator,J.B.Underwood (r) 5,741 
Cotton cleaner for cotton gins, T. C, Craven....,. 146,876 


Cotton feeder for cotton gins, T. C. Craven....... 146,877 
Cotton opener, Whitehead & Atherton............ 146,794 
Cotton opener, Whitehead & Atherton............ 146,795 
Cultivator, J. P. BRameaey..........ccccccccccsecccces 146,952 
Cuitivator, corn planter, etc., M. Green........... 146,822 
Digger, potato, M. Johnson, ............eseccccecees 146,908 
ih CSE TE TELE LEE TORE 146,836 
Ditching machine, J. M. & M. M. Dunn.......... «+ 146,810 
Dog collars, lining for, W. T. Mersereau........... 146,770 
Draw stop mechanism, P.C. Dawson............... 146,881 
Drilling machine, metal, M, Love..... 146,923 


Dyeing leather, N. Mary............... 146,769 
Eaves trough hanger, J. P. Abbott 146,855 
Effervescent liquids, preserving, E. F. Vallentin.. 146,964 













Egg carrier, F. M. Thomson................ceessee- 146,960 
Elevator, C, F. & M. Stewart............sscccccccess 146,347 
Engine, cold water, I. Van Kersen............+..... 146,849 
Engine, balanced slide valve, 0. Kromer........... 146,915 
Engine condenser, steam, J.8. Baldwin....,....... 146,859 
Engine reversing valve, P. T. Brownell. - 146,800 
Engine valve gear, R. Greene.................0000- 146,898 
Faucet, H. B. Leach.............+++0s ° + 146,922 
Faucet, self-closing, H. T. Cole egecercoonececce 146,874 
Fence, iron, Guttridge & Bolander...............«. 146,762 
enes wi > 1b Hi inidentonsisennceshenneeeansenemnne 146,838 
Fire escape, C. A. Loeffer...........cccceceevesecees 146,768 


Fire extineuisher, Waggener & Breed............. 146,790 
GUIS Fae, Bs We iccccccsnccccstecevocecoescccstse 146,971 
Fish hook, trolling, W. H. James................... 146,764 
Flour packer, gear button for, L. Creveling... ... 146,806 
Fringing machine, W. H. Wright................... 146,970 
Ue es He © Bs Mectcevcncccedcvsebosevcddonice 146,824 
Gas manufacture, illuminating, Treacwell etal... 146,968 
Gas by electricity, lighting, A. T. Smith.......... 146 ,953 


Gas retort, N. P. Treadwell..............cecsseeees 
Gate, automatic, J. GroDD..........cccceccceeeeeees 
Griping and cutting tool, J. Lindsay... 
Hame, J. Letchworth.........ccecceceseeees govcesce 146,767 
Hand support, G. W. Noyes. 
Harness, L. Ellis............. 
Harness hame, A. Davis.............eeseees 
Harrow, Van Order & Dinneen............ 
Harvester, cotton, W. H. Pedrick......... 










-- 146,914 





Harvester binder attachment, L. King.. 

Narvester, finger bar for, V.N. Collins... -» 146,804 
Hatchway protector, E. H. Benedict..... +» 146,799 
Hatehway, self-closing, J. W. Tripp..... -. 146,788 
Hay loader, A. Garver «++ 146,896 
Head rest for seat, G. FING.........cececceeceeeees 146 907 


Hides, etc., bating, Vickers & Holmes. 
Hinge, lock, F. W. Nicholas...........++++ 
Hinge and guard, trunk, W. B. Sofield 
Hoop skirt, M. P. Bray........-scecccceeeeeeeenee +++ 146,866 
Horse, detaching, I. L. Landis . 
Horse, feed bag for, J.T. McClendon............. 146,928 
Hose patch, W. FIYDD.........--ssceeeceeeeeeeeseres 

Hydrant, Z. E. Coffin (r) oe 
Ice cream freezer, C. GOOCK..........eeeeeeeeeeeeee 146.819 
























Indicator, station, Farman éf @l.........see-ceceees 146,818 
Inhaler, W.B. Hidden ‘ 
Lampblack, making, J. Rogers.......-++0+++++0+++ 146,951 
Lamp chimney, Blaisdell & Young...........-++- 


Latch, knob, H. Jones : 
Link for chain couplings, 8. T. Lamb (r).......... 


















Lock, time, 8. A. LAttle........cccccesecceeeecceceee 
Locomotive driving wheel, J. C. Wilson... oe 

Loom temple, Dutcher & Stimpson... ..........- 

Lung protector and undervest, J. Culver......... 
Medical compound, J. 8. Bruner rw: 
Medical compound, Lippincott & West............ 
Medical compound, A. F. C. Reynoso............- 
Medicinal capsule, P. Cauhape ove 
Meter, fluid, J. M. Blanchard.............seeeeesees 
Motion, converting, H. E. Marchand.............. 
Motion, converting, R. R. Stevens..............++ 146,845 
Music transportation, teaching, W. J. Elderton.. 146,891 
Nail extractor, H. A. Nettleton,.........ccesseeeee 146,930 
Nail plate feeder, J. C, Gould..........++++- -» 146,838 
Nail plate feeder nose piece, J, C. Gould. -» 146,821 
Neck yoke, C. R. MOOD......++++0+0+ ceccceece . 146,72 
Needles, polishing eyes of, F. H. Bradley.. «+s 146,047 
Nut lock, T. J. MceTighe............-+.000e0- -» 146,988 


Oils, preparing illuminating, A. W. Porter. ++ 146,778 





Organ, reed, R. Burdett, .....ccccccscsceseses -» 146,870 
Padlock, H. AbTend,........sceseeeeceeeeee «+ 146857 
Padlock, W. WiCOX......600+ee0ee eeseovess +» 146,968 
Pail, dinner, P. Hein....... a -» 146,906 
Pantaloons, W. O. Linthicum.,........... . 146,830 
Paper bag and bag machine, R. W. Murphy....... 146,778 
Paper bag machine, M. Murphy..........-.+- «» 146,774 
Peat machine, L. W. Boynton......... «+ 146,746 
Perspectograph, A. R. East..........-+++- ° eoee 146,811 
Photographs, exhibiting, C. Dauthendey. «+e» 146,880 
Photography, S. ANGETSOR,.......-.ceeeereeeeeeees 146,857 
Pickers, lag for, G. F. Bard............ 146,743 
Pipe. drain, F. F. Boudrye..., 146,864 
Planter, corn, W. H. McCormick........ 146,929 
Plow, [. M. Ford.......++++ ceeepoccoocceoecce 146,815 
Plow clevises, etc., bending, C. F. Mock.......... 46,771 
Plow, gang, A. G. & J. R. Cummins, 146,807 








Plow, gang, W. NeWlD.......c.cccceseeerereeseeeers 146,989 
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Ponton coffer dam, J. Napter............ecsee00s . 146,775 
Presa, clothes, Webster & Dennis (r),...........-. 5.243 















Printing press roller carrier, C. Potter, Jr....... 14634 
Printing press, card, Watson éf ul... .......+000++ .. 146,792 
Pruning implement, R. Barthy........... sccecees> 46,444 
Pump, T. Wilmington eee 
Pump bushing, etc., A. 8. Cameron............+-. 146.871 
Pump, rotary, W. B. Allyn........ gee evaqsnevdoune 146,741 
Purifier. middlings, M. Sower........ eocveqeceogers 14° S44 
Quoin and chase combined, E. A. Warren........ 1 6,967 
Raflway journal packing, H. B. Devian........... 146,883 
Raflway rail, G. Herring............s.ssse00+0+* exe 146,908 
Railway rail joint, J. Monk..........2..ccssesesee 146.985 
Roadway, plank, C. McGowan, ...........ssseees005 146,981 
Sad tron, A. Strobel.............. cove 146,957 
Sash fastener, J. Ketth,........cccccscsscsseceescas 146,765 
Gack holder, J. KX. MMEP,.....csecocccccecsaccesesere 146,837 
tchel or box, folding, C. M. Gillet. 146,817 
Saw handle, cross cut, W. Clemson.............. +» 146,749 
Sawing machine, Morey & Bellah.................. 146,839 
Sawing machine, circular, Doane et al............. 146,886 
Scale, pendulum, W. R. Parr. ............c00scceeeee 146.944 
Scraper, furrow, F. G. Thurston...............0.. 146,848 













Scraper, road, T. M. Tate.............. «» « 146,958 
Seaming machine,G. H. Perkins....... «s+» 146,946 
Seaming machine, J. H. Perkins.......... - M697 
Separator, grain, F. W. Robinson....... -« 146,784 
Sewing hose, £. P. Richardson........ eeve 146,948 
Sewing machine, L. Griswold... ........ccecceseees 146,761 
Shank laster, T. Renderdine.. .............ccceeeeee 146,766 
Shears, EH. MUMan .......cccccccccccccecssesevsessoees 146,942 
Shears, bar iron, W. X. Stevens.............cceeeeee 146,846 
Sheet metal ware, forming, Von Culin & De Butt 146,966 
Shirt, 1. Zacharias.......... Cecccececccedocvoscoccces 146,972 
Shirt bosom and protector, I. L. Landis........... 146,919 
Shoe, etc., E. C. Bart... ..cccecccccccecccecsevesvees 146,301 
Shoemaker's edge plane, T. F. Baumann.......... 146,860 
oShw case corner socket, J. W. Truby, (r)........ 5,748 
Shutter fastener, W. T. Fry......ccoscesccccseccces 146,760 
Shutter fastening, J. D. Winslow, (r)...........++ 5,744 
Side rest, E. G. Chormann..,..........sesecceseesees 146,872 
Snow Plow, BR. A. GRIMM... .ccccoccccccccccccccccscces 146,785 
Bower, 0008, W. Fi. Wet. ccicccccccccecesscccccscces 146,798 
Spark arrester, E. McDermott................e0e005 146,130 
Spinning machine bobbin, W. F. Draper.......... 146,756 
Sponge, treating, P. 8. Devian. ........ccccscceseeee 146,884 
Spoons, burnishing, E. Tolmen...............s0000+ 146,961 
Spring, door, J. Fitzgerald..........ccccccecescsees 146,894 
Stalk puller, C. Heacock 5 
Stave jointer, J. C. MOOT. ........cccccecccencseses 146,438 
Stove, cooking, D. EB. Paris, (7). ........sceesceeees 5,742 
Stove, heating, E. A. Osborne... ..........eeceeeee« 146,840 
Stove, reservoir cooking, G. G. Wolfe............+ 146,69 
Stove lining plate, J. Dwyer............cccecceeeees 146,990 
Stuffing box gland, J. N. Colby............csceceeee 146,750 
Sugar, manufacture of, W. R. Elmenhorst......... 146,893 
Sugar cylinders or disks, Harrison & Howe....... 146,901 
Tanning process, J. Anderson. ............6.00e00% 146,742 
Telegraph signal box, T. A. Edison..............+« 146 812 
Thill coupling, 8. BIPpuUs..........cscccceccceeeseees 

Tool holder, |. W. Fink............ 


Toy building block, C. M. Crandall 
Toy hoop, G. C. Stone.... 
Toy money box, D. Dieckmann... 
Toy money box, J. Hall.............. 
Trap, animal, D. Doremus............ 





Tray, A. Nittinger, Jr.............. 

Treadie, A. Provanchs. ......-.0scccseeeceseeseeees 
Trumpet for railway heads, etc., R. E. Frye...... 146,816 
Trues, N. JOMEG, (1) ......cecccccsccceccscesssccseeees 5,746 
Tubing, metal, W. F. Brooks.........--cceseceeeee 146 86S 






Umbrella case, J.C. Hurcombe.... 
Valve gear for engines, R. Greene...........+.+00+ 
Valve, safety, G. Cockburn......... 

Valve, throttle, B. F. Wilson... .........ccscccecees 
Vehicle wheel, J. H. GlOVOP . 1... -.0cecceeeceeeeees 
Ventilator, Weathered & Ens 


Wagon spring, J. Carpenter................ 

Wash board, J. W. Latomer.... 00.0... .cccccccceeeees 

Water cleansing apparatus, M. Nolden,........... 146,940 
Well tube filtering point, G. A. Hawley........... 146,902 
Windmil!, Croseman & Spicer... .......cccccccceees 146,758 





APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and arenow pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
28,122.—HorstTine Macurwery.—R. A. Wilder. April 5. 
28,180.—Bakxer’s Oven.—D. McKenzie. April 15. 
28,188.—KniTTIne Macurne.—E. Tiffany. April 15. 





EXTENSIONS GRANTED. 
27,008.—F 1n1su1xe Boot Heexs, eTc.—H. Saloshinsky 
27,020.—STzam Enotne Exuaust Pree.—G. Edwards 
27,023.—CaLenpar CLooxs.—E. M. & J. E. Mix. 
90,467.—StnaEING Pres.—A. & E. M. Denny. 


DESIGNS PATENTED. 
7,1388.—Curry Coms.—H. 8. Bartholomew, Bristol, Conn. 
7,134.—CaLu BeL..—N. L. Bradley, West Meriden, Conn. 
7,185.—APPLICATION TO ARTICLES OF JEWELRY.—O. P. 

Coggeshall, Providence, R. I. 
7,186.—WatTon Movement.--A. C. Droz et ai., St. Imier 
Switzerland. 
7,187 & 7,188.—Carpets.—A. Heald, Philadelphia, Pa. 
7,189 to 7,141.—Sopa WaTER ApPaRATUS.—G. F. Meacham 
Newton, Mass. 
7,142.—CanIsTERS.—J. H. Preater, Brooklyn, N. Y¥. 
7,148. —Sopa WaTER ApPaRATUs.—M. L, Smith, Detroit 
Mich. 
7,144.—CLoox Casg.—I. Atkins, Bristol, Conn. 
7.145.—Typrs.—A. P.Bauer, Fronkfort-on-the-Maio, Ger. 
7,146 & 7,147.—Typrs.—J. M. Conner, Greenville, N. Y. 





TRADE MARKS REGISTERED. 
1,606.—PLows.—Carr & Hobson, New York city. 
1,607.—Mxpicrne.—F. Howard, Newton, N.Y. 

1,608 & 1,609.—CLoTHEs WRINGERS.—Metropolitan Wash 
ing Machine Co., Middlefield, Conn. 
1,610.—SteeL Pens.—W. Pedrick, Philadelphia, Pa. 















SCHEDULE OF PATENT FEES. 

On COC COVORE.....cecccscceceseccecceecsceerensrrenes 

On each Trade Mark. ........0ccccessceserserenceeenees 

On filing each application fora Patent (17 years). 815 
On issuing each original Patent..........-+.---++00+. S20 
On appeal to Examiners-in-Chief......--.-++++++++ . #10 
On appeal to Commissioner of Patents.........--..- s20 
On application for Reiseue..........+--cecseesreeeeene 830 
On application for Extension of Patent............- 850 
On granting the Extension. ..,.......-+-+0rsee++ oreo MSO 
On fililnga Disclaimer...........-+++- ogueseuunee coves B10 
On an application for Design (3% years).. .. 810 
On application for Design (7 years)...... $15 
On application for Design (14 years).,....... caveeee 30 
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(Specially reported for the Scientific American.) 
CANADIAN PATENTS. 
List OF PaTENTS GRANTED rN CANADA, 
From Fesrvuary 4 To Fesrvary 10, 1874. 


8,081.—L. D. Sawyer, H. P. Coburn and I. Ames, Hamil- 
tou, Wentworth county, Ontario, assignees of L. B. 
Hoit, Worcester, Mass.,U. 8. Improvements in ma- 
chines for shelling corn, called “Hoit and Sawyer 
Corn Sheiler.” Feb. 4, 1874. 

6,(85.—James Foley, Montreal, P.Q. Improvements on 
machines and process tor manufacturing extract of 
bark for tanning and other purposes, called “ Foley’s 
Improvec Machine and Process for Making Bark Ex- 
tract." Feb. 10, 187i. 

3,086.—L.. V. Pond, Eau Claire, Eau Claire county, Wis., 
U.8. Improvements on booms, called “Pond’s Im- 
proved Boom.” Fed. 10, 1874. 

$,087.—W. Richards, Toronto, Ontario. Machine for 
cutting open the ends of metallic cans containing 
oysters or prvserved meais and fruit, calied “ Richards’ 
Can Opener.” Feb. 10, 1874. 

8,088.—./. P. Manton, Providence, Providence county, 
BR. L, U. S. improvement on ship’s windlass, called 
“ ‘dantoa’s Ship's Windlass.” Feb. 10, 1874. 

$,089.—H. H. Robinson, Stanbrigge, P. Q. Improve- 
Ments on those appliances used for preventing 
horses and cattle from ranning about, cailed “ Rob- 
inson's Safety Yoke.” Feb. 10, 1874. 

3,000.—G. 8S. Harwood, Boston, Mass., U. 8. Improve- 
mente On first breaker feeder for carding machinery, 
called “Improved First Breaker Feeder.” Feb. 10, 
1874. 

8,00i1.—P. Hoddy, Waterloo, Ontario. Improvements on 
coffee roasters, called “ Hoddy’s Improved Coffee 
Roaster.” Feb. 10, 1874. 

$,092.—G. B. Thompson, Boston, Mass., U. S$. Improve- 
ment on shirt bosoms, called “Thompson's Magic 
Shirt Bosom.”’ Feb. 10, 1874. 

3,098.—A.T. Millar, Ottawa, Ontario, assignee of A. R. 
Giles, Ottawa, Ontario. Improvements on carriage 
jack, called “ Millar’s Improved Wagon Jack.” Feb. 
10, 1874. 

$,0h.—H. F. Read, Brooklyn, Kings county, N. Y., U. 8. 
improvements on water meters, called “The Gem 
Water Meter.” Feb. 10, 1874. 


HOW TO OBTAIN 


Patents and Caveats 


IN CANADA. 


ATENTS are now granted to inventors 

‘ Canada, without distinction as to the nation- 

ality of the applicant. The proceedings to obtain 

patents in Canada are nearly the same as in thc 

United States. The applicant ts required to fur- 
nish a mo¢el, with specification and drawings in dupli- 
cate. It is also necessary for him to sign and make 
affidayit to the originality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian patent, is $75, U. S. currency. This includes 
the government fees for the first five years, and also our 
(Munn & Co.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holder of the patent is entitled to two extensions of 
the patent, each for five years, making fifteen years 
in all. 

If the inventor assigns the patent, the assignee enjoye 
all the rights of the tuventor. 

A snasll working model must be furnished, made to 
any convenient scale. The dimensions of the model 
should not exceed twelve inches. 

If the invention consiats of a composition of matter, 
samples of the composition, and also of the several in- 
grediecats, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to us (MunNN & Co.), DY express, a 
model with a description.ia thelr own ianguage, show- 
ing the merits ané operation of the invention, remitting 
also the fees as above for such term for the patent as 
they may eect. We will then mmediately prepare the 
drawtage and specification, and send the latter to the 
applicant for his examination, signature, and affidavit. 
It requires from four to twelve weeks’ time, after com- 
pletion of the papers, to votaia the decision of the Cana- 
dian Patent Office. Remit the fees by check, draft, or 
Poste] ordev. Do not send the money in the box with 
model. Give us your name in fuli, middie name included 

Inventions that have already been patented in the 
United States for not more than one year may also be 
patented in Canada. 

On filing an application for a Cansdian patent. the 
Commissioner caases an examination as to the novelty 
end utility of the invention. If found lacking in either 
of these particulars, the application wil) be rejected, in 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their improve- 
ments in Canada by filing caveats ; expense thereof, $35 
in fall. 

For farther information about Canadian patents, as- 
signments, etc., address 

MUNN & CO., 


37 Park 
New 








ork. 


VALUE OF PATENTS, 


And How to Obtain og 
Practical Hints te Inventors. 


ROBABLY no investment of a small sum 
of money brings a greater return than the 
expense incurred in cbtatning a patent, even 
when the mvention is butsemalione. Large 
taventions are found to psy correspondingly 
well, The names of Blanchard, Morse, Bige- 
low, Colt, Ericason, Howe, McCormick, Hoe, 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sams from their patents. 

More then Furty Tuc vusayp inventors have svailed 
thexaselves of the services of Mumm & Co, during the 
TWENTY-SIX years they have ected as solicitors and 
Publishers of the SOLENTIFIC AMERICAN. They stand at 
the bead in this class of business ; and their large corps 
of assistants, mostly selected trom the ranks of the 





se 


Scientific 


Patent Office: man capable of rendering the best service 
to the inventor, from the expertence pracucally obtained 
while examiners in the Patent Office: enables Muxx & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 


FAME PATENTS 


ry letter, describing some invention which comes to this 
office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules ard formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
“the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them; 
they will advise whether the tmprovement is probably 
patentable, and wil! give him all the direetions needful 
to protect his rights. 


To Make an Application for a Patent, 


The applicant for a patent should furnish a model of 
his invention tf susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
{eal production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them 
and sent by express, prepaid. Small models, from a dis 
tance,can often be sent cheaper by mail. The safest 
way to remit money ,is bya draft or posta) order, on 
New York, payable to .-hu urderof MunN & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 


Thiw is the 
closing in- 
quiry in 
nearly eve- 


How Can I Best Secure My Invention? 

This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct: 

Construct a neat model, not over a foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to Munn & Co., 37 Park Row, together with a 
description of its operation and merits. On receipt 
thereot, they wi!l examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct » 
model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of a patent will be received, usually, by 
return of mail, It is sometimes best to have a search 
made at the Patent Office; such 8 measure often saves 
the cost of an application for a patent. 


Preliminary Examination. 


1a order to have such search, make out a written de- 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of %, by mail, addressed to Munn & Co., 87 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 


Foreign Patents. 


The population of Great Britain ts 81,000,000; of France, 
37,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patents may be securea by 
American citizens in all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these‘ mmenee foreign ficids. Mechanical improvements 
of all |anda are always in demand in Europe. There will 
ever be a better time than the p to take pat 
abroad. We have reliable bust ti with the 
princtpal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address Munn & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 


Trademarks. 


Any person or firm domictled in tne United States, or 
any firm or corporation residing in any foreign country 
where similar privileges are extended tocitizens of the 
United States, may register thetr designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
lars address Muwy & Co., 37 Park Row, New York. 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which theiz 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease o! 
fomer, by dueapplication to the Patent Office, ninety 
days before the termination of the patent. The extended 
time inures to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government fee for 
ap extension ts $100, and it 1s necessary that good profes- 
sional service be obtaine: to duct the business before 
the Patent Office. Full information as to extensions 
may be had by addressing Munn & Co. 37 Park Row,New 
York. 











Gaveats, 


Persons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advfce regarding applica 
tions for patents and caveats is furnished gratis, on ap- 
plication py mail. Address Munw & Co. 37 Park Row, 
New York. 


Design Patents. 


Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patent fora design may be granted to any person 
whether citizen or alien, for any new and original design 
for a manufacture, bust statue, alto relievo, or bas relict 
any new and original design for the printing of woolen, 
ellk, cotton, or other tabrics,any new and original im- 

ornament, pattern, print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 





Mux» & Co., 9] Park Bow, New York. 





American, 
Copies of Patents. 


Persons desiring any patent issued from 1886 to Novem 
ber 26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
ings and length of specification. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of 
fice $1. 

Acopy of the claims of any patent issued since 1886 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above. and state name of patentee, title of invention,and 
date of patent. Address Munn & Co.,Patent Solicitors, 
$7 Park Row, New York. 

Munn & Co. will be happy to see inventorsin person 
at their office, or to advise them by letter. Inall cases 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale ink ; be brief. 

All business committed to our care, and all consulta- 
tions, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc. 
special care and attention isgiven. For information and 
for pamphlets of instruction and advice, 


Address 
MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 


OFFICE IN WASHINGTON—Corner F and 7tb 
Streets, opposite Patent Office. 


Advertisements. 


Back Page - - «- - - <- = $1.00 a line. 
Inside Page- - - - - - = 75 centsa line, 
Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 














The value of the SCIENTIFIC AMERICAN 48 @n advertising 
medium cannot be over-estimated. {ts circulation ia ten 
times greater than that of any similar journal now pub 
Ushed. It goes inte all the States and Territories, and is 
read in all the principal hbraries and reading-rooms aj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A bust- 
ness man wants something more‘than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
Uf it ie worth % cents per line to advertise in a paper af 
three thousand circulation, it is worth $8.% per line to 
advertise in one of forty-five thousand. 


Metal Organ Pi 


Farnished “ voiced or mavesees, » mode from the best 
materials, by the best workmen. Reeds and String 
Toned Stope: aspeciaity. E. HEDGES, Westfield, Mass, 


THIS MACHINE will 
mortise two Blind Stiles at 
once for Fixed Slats, in a)l 
kinds of w —= regar a 
of knots; king 50 
minute, Neowin them Clear 
of chips, ana will bore for 

rolling siats, 150 per minute. 
This way of automaticall 
making mortises is cuvere 
by four distinct Patents,and 
gestics infringing any of 
em will be 


the extent of the law. 
MARTIN BOCK, Agent, Lebanoz, N.H. 


Upright Ragine o@ and Tubular yy 4) i 
PowERr, wi Trpuniom; also 
Power. send for Circuiars. 

Variety Iron Works Co., Cleveland, O. 


AINTER’S MANUAL, a complete prac- 
tical guide to house and sign painting, frainivg. 
varnishing s polishing, kalsomining, papering, tet ettering, 
staining, fiaing, giaziog. outraet ae. Bt 
~- of colors, harmony, contrast A 50 cts. ye ey | 
Alphabets for painters, Greqgncee . 0. Book 
Scrvulls and Ornaments, $1 srehnehor and ‘seuehete 
Manual, 50. Soap-maker’s Manual, 25. Horse-shoer’s 
Maoual,25 J ightnin Calculator, 25. Hunter and Trap- 
r’s Guide, 20. Gui 4s Authorship, 50. gunprormens 
ner’ 8 Guide, 25. Ot booksellers, or by 
Jeask HANEY & CO., 190 Nassanst.,. New York, 


HORT TREATISE ON THE COMPOUND 

STEAM “£NGINE. By John Tu:nbull, Jr. Bein 
No. 8 Van Nostrana’s Science Se’ 0. Illustrate 
with Diagram:, DVS - 


BLISHER, 
23 Murray 8t. & 71 W arren St., New Yor«. 
*,* Copies sent free, by mail, on receipt of price. 




















In large ; also Cam Cutters, Gear Cutters, 

Mill Grinders. Ou band and Aniehing. Mills of any size 
and sha are meade to order. Index Plates drilled. BRAIN- 
ARD MILLING MACH INE CO., Milk St., corner Oliver, 


Boston. Works at Hyde Park, Mass. 
$1500: free. AM, NOVELTY Co., 302 Broadway, 
RELIABLE, THOROUGHLY RENOVA 


“SECOND HAND ENGINES, &, 


Machinery bought and exchanged. Iilustrated, circular. 
E. E. ROBERTS,Consulting Engineer, 52 Broadway,N.Y. 


5 AGENTS’ profits per week. Will 
eerere it or forfeit — New y aaeeenes 
just patentes. nt free to 


all 
| CHIDESTER, 267 Broadway, New" York. 


SHORT HAND. 4° vecits.’staa samp tor | C1 


Circular. J. A. GRAY, P. 0. Box 4,847, N. Y. 


ANTED IMMEDIATELY—A Pattern 

Maker and Fitter—one 2 competent to repair, fit 
leable etre yw: hoe Must ben bea ro = Mw tome | * 
workmma: Address HOOSICK MALLEABLE PRON 
WORKS, Hoosick Falls, N. Y. 


2d Hand Machinery for Sale. 


e, 25 borne wer; 1 Tubular Boller, 
Ota r 403 in, tubes with sa ar: 


— 3 tt. Sener) 


variety and 





Yearly made by Agente selling our $2 new ar- 
ticles. Samples sent for 25 cents. Catalo; - 

















14 a rong ft 


heate' 

of 8 inch Shafun 

2pair of Bevel 
inch Tho 
MEs CONNE 


right Tabular lar Boiler, 20h 
adu r orse 
Miter W Pt diag 


"Biacts with theo 


wita Gos sapling Bidens 


3 18 ft 
be 
"8 SONS, 26 Center st., New: tl. 


LASS OULDS for Fruit Jars, Lam 
Bottles, Ink Stands,etc.. made by H. BROO 


ears Con, WHITE AND CRNTER STs ahs Y. Forany 
as in glass you will eg DT a mould or SU Sh sor 





PARTICULAR ATTENTION 
NTORS. Send model or abemes inclose stamp. 


ORIGINAL 
Schaeffer & Budenberg, 
vacuum) um, a fic Gauges and 


reins ‘SEUERMANN, 
Cedar 8t,,N Y¥ Sole Depot. 
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1000 HOLE 


Bored w Drilled a Once, 


HOWEVER choses TOGR THES bROMPLICATED, 
R WHATEVER 8 

The Pam... offers for sale “1 ;a for U. 8. 
and Eewepe for thie, me the only method whereby any num- 
ber of boles can be at once, however close toge- 
ther they are 

without cogs, + pulleys or belts 
ts and 


Leverage on each drill unlimited. 
Positive motion only 
No ekilled labor required ‘to sone. meotttnse. 
Two different patterns bored at 
Patterns changed at will. 
The Rights ~ whole U. 8. fer following 


one 7 ED aie 8 
To'T: he OTS AND. Bar 7rs—i0 at ence, both on 
a... yo Re 
TO —, Cave CHAIR SEATS—Two different pat- 


TO "DRILL BOILER HEADS AND PLATES. 
RON SHIP PLA 
Both = Rag two tied cheaper than now 
To DRILL ND REAM piven. 


EK. 
TO BORE BLIND STILES—\0 or more at on 
and such otber manufactures as the boring, oriilipg, 
reaming of several boles at once, at leas cos: t an 
punching, may benefit. Undersigned will sell these 
rights separately, or is Open to proposals to form sepa- 
rate comptnies with satisfactory parties to build ma- 
chines ana do the work, &c., of each of the above, a* one 
Company fs now doing in one pranch. 
xX. Thave no engravings to s«nd. but have machines 
at work boring holes by hundregvs \ inch apart in wood, 
which fully exemplify the principle, and metal can be 
drilled on same machines to show ts capabilities, 
FRANK LLEN, 
Corry, Erie Co., Pa. 





G LAS Male or Female, $30 a 
WORKI NG CL capit ak :instrnctione wed vale” ; 
Sale eee AP Younes & O°. "178 Greenwich st. N Y 
5 000 ? y mail. Twonew 1 1 cnr, as flour. 
Adaress N. Wr WHITE, Newark, N 
Todd & Rafferty Machine Co. 


MANUFACTURERS O 
| celeorated Greene Vanieme rshy Engine ; Lowe's 
tent Tubular and Flu Hers; Plain Slide Valve Sta- 
and Portable Engines. Boilers of all 
ps, i Gearing, Shafting, &c.; Silk, 
m, Begs! pe, Fiax,and Hem: Machinery: 
Ages yy the New Misvee Mapuiscturing Co.'s Machin- 
’ Tools; Bd Judson’s Governors and Stop-Valves: 
and A am eyier- plocks. 
WAnEROOMS, 0 ST., 
WORKS, PATERSON, NEW JERSEY. 





AGENTS WANTED. Samples sent free 








Wy S4F SKILLED MACHINISTS SAY ABOUT 


JUDSON’S 
Parent [,ATHE (HOCK. 


“This is the best chuck we ever saw.—H. A. 
STREETER & CO., Globe Iron Works, Chi- 
cago.” 

**A splendid chuck. Will give you aur next 
order.—_BUTTON ENGINE WORKS, Water- 
ford, N. Y¥.”’ 
DWIGHT ROBERTS, MANUFACTURER 
Wythe Avenue and Hewes Street, 
Brooklyn, E. D., N. Y. 





ELIABLE BUSINESS OPpPorTUNITIES 
always offering by the N.Y. | eapocties & M't'g Co. 
beud for descriptions oc Lojd'’s I Bo 

Fi-h Plate, Ghirardini’s Street Rail, 

Kiine’s Governor, Ackerman’s boot Heel, Lyon s 

board, and fifty other good patents. Plenty of business 
fore merpelng men. E. E, KOBERT:, Pres, 52 Broad- 


way, New Y 
Oo PER DAY. 1,000 Agents wanted. Particu 
$2 lars free. H. BLAIR & CO., St. Lcuis Mo 


$7 EACH been Agents wanted, particulars 











tree. . VOKIB & CO,. tt. Loute, M- 
ANNUAL OF PHRENOLOGY AND 
PHYSIOGNOMY, 1874, 


With 50 Heads, Faces, Signs of Character, a Good Mem 
ory, Leading Cler Tet Bai Breatn, etc. 2c. Sent 
first post, by 8. R. WEULS, 389 Broadway, New York. 


HUSSEY’S NATIONAL 


a4 4 Cottage Architecture. 


New and Original Designs, Workin 
Scale Draw'ngs, and Details for a) 
. Btyles of low- -priced a ~ with 
wm Specifications and Cost. Just 

. Royal quarto. Post-paid, $6. 


WOODWARD’ § ) 1000 Worxuve Drawryes. 


NATIONAL Pians, Details, 


ARCHITECT i Specifications & Estimates. 





LLARS, post- 


naka BU NATIONAL ee Six Aaottase, post 


ONCKTON'S NATIONALS }ix De Dollars, Dost 
ORANGE JUDD CO., 245 Broadway; N.Y. 


PHILIP 8. JUSTICE, 


N. 57a 8 42 CLIFF_STREET 
Philadelphia, 


New York. 
” DEAD stpoKe” Pd = 





pe ee PreRs oe 


ILADELPAIA” HYDRAULIC JACKS 
LITTLE GIANT” INJECTORS. 


Andrew's Patents. 


on Grooved, or Geared Hoisi- 


ae 
; and Single, 1-2 
x se to ig the World, pase 
Fig eX 


Durable, and os hohom 


+ a water oe Street, a Wew York. 


ECOND HAND MACHINERY.—We have 
for Ser Bebe. 8 at coelact mee noed Squares yi a Lay of sin. 











Ermine We TEMES 88, Atl Ve 
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BAIRD’S 


FOR PRACTICAL MEN. 


Catalogue of PRACTI- 
8vo.—will be 
‘avor me with 








a 
new nd enlarged Cat 
AND 5 eee any one ye Ae yh 


HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


POCKET BOOKS 


Civil and Mechanical En ann, 
Architects and Builde 


Beans.—A Practical Teentioe =. Tailway 

8 
ag tt tp ty — ohana $1.80 
Byrne.—Pocket Book ioe Retiosad and ¢ Gwil 
tuode for Laying 04 iiroad Curves, Switches, Frog 


vw 
on 
bis ad 


Angles, and Cross ngs ; & Staking out of work; Ley- 
le “ ~ | Cuttings; Embankments; 
eling ; the Celica ver wah 18mo., fuli bound 


b-work,etc. ByO 
pocket-boo eee ccensscsorsaccncecocscoonsensonegons $1.75 
Griswold.—Railroad Engineer’s Pocket Com- 
anion for the Field; Comprising Rules for Calculat- 
ng Deflection Distances aoa Ang gies, Tangential 
tances and Angles, and all Necessary Tables for Engt- 
neers; also the art of Leveling trom biggreeny >! Sur- 
rey te ine one Toung Engineer, ged bee ith Memes. 
ly for the Young 
Pie Valuable Rules and Exam By W. Griewons, 
lamo., tucks $1. 
Hurst.—A Hand Book for Architectural Sur 
veyors and others ep; ed in Building: Containin; 
Formule useful in ing Builder’s work, Table o: 
Weights, of the materials used in Building, Memoranda 
connected with Builders’ work, Mensuration, the 
peatiies of Builders’ Measurement, Contracts of La- 
bor, Vetsgtien < of hg ome y; ee ¥ of the Practice 
ilapidation, é e 
edition. pocket-boo E’corm. full bound..cconescee. $2.50 


Molesworth, —Pocket-Book of Usetal Ferme. 
o moranda for Civiland Mechanica! Engineers. 

B By outiford L. Lg, Ark Member of the Institution 
of Civil Engineers, Chief "Resident Engineer of the 
Ceylon Raiiway. Second American, from the Tenth 
London Edition. In one volume, full bound in pocket. 
book form $2.00 


Roper.—A Catechism of High Pressure and 
Non-Condensing Steam paces Including the Mod- 
eliing, Constructing, Runnin . and Management of 
Steam Eogines and Boilers. With Tilustrations. 
By Stephen Roper, Engiheer. sal) bound, tucks. .$2.00 

Shunk.—A Practical Treatise on Railway 
Curves and Location, for young © Engineers. By Wii- 
lam F. Shunk, Civil Engineer zmo., tucks... .. $2.00 

Vogdes.—The Architect’s and Builder’s Pock- 
et Companion and Price Book: Consisting of a Short 
but Commporontive see i ot Decima: uodeci- 

Ge Ter with ‘Tables of 
a, Strengtl bs, o4.- of 


5 





WTTTET ITIL 


ven and Dimensions of 
Wood, Brick, and Stone end «fall and comple'e Bill 
of Prices 's Work ; also, Rules tor Co 
geting 88 and “Valuing: ‘Brick and Brick Work. 
pe wT nting, oe etc. By Frank W. Vogaes, | ~ 
Iliustrated uli bound in pocket-book 


AERO EERE EERE EEE O EEE R ESSE EEE ETERS EEE EE Oe 


form 
Bound IB GIOER...ccccccccccccecceces* coccsosccccecs evce 
efi ener. or pay of 3 my Books, sent by mail, free 
{a at the publication 
Ms CATALOG vi ‘GUE OF PRACTICAL 


a enlar 
axb S SCIENTIF Ic pages, 8vo.—eent, free of 
ostage, to any one who will furnien his adaress. 


HENRY CAREY BAIRD 
INDUSTRIAL PUBLISHER 
406 WALNUT STREET, Philadelphia 


poxcHing For tne $24 nd Chote; 
DROP PRESSES. PARKER “Yikes cu. 


DLETOWN, CONN 
Barnes’ 


Architect. 








crell Saw eam Power 


of Beroll Saw 
 . the Cornice 
+4 Wood- 


these foot power machines 
tow eta pgbou. sItisa pleasure to 
yu he you saw vhis, 
and send for full ul deedription to W. 
F. & J. Bary kford, Winne- 





bago Co, i 


[\7 ANTED—A new or 2nd hand Machine 
for oe Shetting medium size Screws. J. A. SMITH, 


” and. 1874. 


1873 
Catalogues Free. 


Machinists’, Bl 

kers’, 0; Bu Mane. Lt and Tools and 
Suppites ‘or « , Cheanes of M 

WILKINSON ¢ ‘CO., Boston, Mass 


MACHINERY aT faa GRE 


& CO. @ Vesey st., New York. 


| WROUCHT 
IRON 
‘BEAMS & GIRDERS 


HE Union Iron Mills, Pittsburgh, Pa. 
attention of 

















ry TTY "s .-° 


re; 
a Geko doce irae gist DegTame addrece 


arnegie. Kloman & 
per day athome. T Free. Ad 
$5 Gi $20 Gro. > fetertane én, Pemeent ro 


The Hagle ] Foot Lathe 
APPURTENANCES. 


War ea £2 to all all classes of wood and metal turning. &c. 
Send forte Catalogue — 


98, 95, 9% Liberty Be 1 Hew Yi. 


PHILADELPHIA 
HYDRA RACLIC JA CK. 
from both ends; all working 


eee, a 
cee oy 


} PHILIP'S. JUSTICE. 














ir |P. BLAISDELL & 6O., 
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W erste, Bpetaten MACHINERY GE: GEY 


Planers and Riop- 
LES a 





uw 4 ike 


wr NEW 4 
Small Toole of ail kinds; B.. TGRAR WHEELS, parts 
of MODELS, and mate of all kinds. Castings of 
Small Lathes, ‘Engines, Slide Rests, &c. 
GOOD Now & WIGHTMAN, 
BC ornhill, Boston, Mass 


The A rbine Water 


Recently improved and ae gatenttned to 
thor fr. 2 LY 2 <A James 
1 e following use- 
| eftect or thes power of the Cater 

or know Tay the smh results ev- 


ae. 








me rh 
fu Sen my ee $e obese of 





fon. Ohio ™ 


WOODBURY’S PATENT 


Planing and Matching 


and Mo Gray & W Plan: iling 
Saw Arbors wesee other woos avi ine ~~ 


91 L street, 
Send for or Cireuiere. 1% ot Sudbare street. hecho. 


EW & IMP fi —MA- 
N’ cuDIsTs ROVED PATYERNS.—MA 


‘OOLS—all sizes—at low prices. 
GOULD, ON. J.B. R. Ave,, Newark, N. J. 











Wercester, Mass., 


Manufacturers of the Blaisdell Patent 
and other first-class Machinists’ Bar SUR Sutin, 


UAINT, KUEER, anp KURIOUS is the 
valuable ‘ook we ve to all; full of facts, ~~ 
andfun. 50 pictures. Enclose two stamps and ad 
BLACKIE & CO., 746 Broadway, New York. 


WANTED, A RELIABLE LADY 


OR GENTLEMAR, in every towr, to act as sole Agent. 
Business respectabi e and remunerative. No - 
quired. Address DISCOVEKY, P.O. Box 2809, New York, 











wren ‘Pel | 
ana chinert, tuetuee, Bolles, ee. 2°" JOnN' BS. SCHENCE 


118 Liberty 8t., New York. 
E. ILLINGWORTH, Neville St. Foun- 








dry, Leeds, England mek alty of 

his 20-inch Swing Lat I » 6 are inter* 
changeable, being 1 made in vdupticate, .by patent machine- 
thus ensuring A of Workman - 


ship. 





3” For price aad Photo, write direct. 


9 SAFETY HOISTING 


KO. 348 BROADWAY hinery. |i 


OST ABLE STEAM ENGINES, COMBIN- 
“Fibers of eeaaT cnr my SBA 
ae gad . Sere ‘Known, more han 4 64 Det 
} coat on tne Bat —— 


THE 
" Liberty st. New 











You ask WHY we can sell First 
7 Octave Pia..os tor or $290 
We answer— It costs jess than 
any $ Piano 

rough Ageate all of whom quae 
100 Per ot. proit. We have 

Agents, oy ber direct to fami- 
ep Sh Fact Ps Tr! warrant 
le ears. head or illustrated - 
cular, in which we refer to over Bankers, Mershaste, 
&c. (some of whom you may now), using our Pianos, 
in 44 States and Territories. Please state where you saw 


U. 8. Piano Co., 810 Broadway, N.Y, 


RON BRIDGES—C.LarkE, REEVEs & Co., 
PHCNIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nat Street, Philadelphia, Pa. 
5 ecialties—Accurate Workman nshtp—Pheenix columns 
se of double refined iron. No welds. All work 



























AA "foe tan LATHES, for Broom, Rake, and 
Hoe Handles. 8. C. HILLS, 51Courtlandt 8t., N.Y. 








done on the premises, from ore to finished bridges. 
Grastrated Album mailed on application. 





BOILERS AND PIPES COVERED 


With “ ASBESTOS FELTING :” saves twenty-five per cent. in fuel. Send for circulars. 


ASBESTOS FELTING COMPANY, 


Nos. 816, $18, 320, and $22 Front Street, New York. §3 Asbestos in all quantities and qualities for sale. 








Engines and Boilers, 


Steam Pumps, Portable Engines (which 
or off the Boltersy alt all oo iy made, sramacectic 
terials. Send for iNustrate Price AC H. 

SHEARMAN, 45 Cortlandt St., New we 

yoy mgt ENGINE FOR SALE— 
er—5 iuch drivers—7 gage— 

oy i § ct weigh t 85 Ibs.—Boiler Or Ht car- 
es 100 Ibs. teel frame and steel connections 
throughout, all holes rimmed and bolts turned and ¢riven 
in. Th oe. four or five men Show. and is sold 
Gide iver ataarerebeaent 
nlaid, and in all respects a 

ePrice Made by me | 





- XK. Noure for my x = me ia 
ours for my own Mg © circulars. BER 
ca Af aes aC 8t., New York, or 77 Madison te ° 





| BABBITT METAL 





Deal ~~ Ky F. ve i Sag 


VANBUZEN &T é TET eee &. re ree CINCINNATL 
2” Please mention this paper. 


BASHFULNESS Pespondener., Wentncs 


of Mind and Body. For 
cause and cure, send stamp to Dr. Eck, Box 2747, Cin.,O 


‘| AGENT get the best selling book and secure 


3 the largest profits ever offered. Par- 
ticulars free. Address HURST & CO.,746 Broadway,N.Y. 











GEO, W. READ & CO., 
STEAM BAND SAW AND 
we WHNEER CUTTING MILL. 


86 to 200 Lewis Sr. pWeee Sth & 6th Sts, E.R., New York. 
WAYS ON HAND 
FULL eTocs SRASO SONED HARD-WOOD LUMBER 
2 Oe FIGURED VENEERS. 
The ipa ock. 
The ¢ greatest Variety. 
The lowest prices. 

_" ! Enclose stamp f for or Catalogue a and Price List. 


Veneer Cutting Machines—For Sale, 


PY, Ba BOTaRY MACHINE, cutting 4 ft. long and 4 
ame 
ONE SLIGING MACAIKE, cuttin 
Both in perfect order, w {th 
Complete for immediate use. 


: 5 ft. $m. joas. . 
pu cys, shafting, etc. 
‘> 


Price lo rese 
EO. W. READ & ULO., 
186 to 200 Lewis Bt., Foot hh» er sss E. R. 


Mite FACTU RERS’ CHEMICALS,ORES, 
Dp. 





Metals and Minerals for Steel, Iron, Glass Makers” 
amelers and Potters, rlaters and Klectrot pers—Me- 

tallic Oxides of Maa 1 
timony—Wolfram Ore—As 
Borax—Ground Fluorspar, Felspar and Flint—Salts of 
Nickel and Nickel Anodes—Solubie Goes teete 
Sode. Chioride Galetum. Black Lead, Metals of M 
nesium, Aluminum, gs Bismuth, Arsenic. rt 
Chemicals made to order,» 

L. & J. W. FEUCATWANGER, 5 Cedar 8t., N.Y. 


nese, Copper, Cobalt, Tin and An- 
stos—Hydrofiuoric Acid— 





ARs should send to Gro. P. prey & Co. 
41 Park N.Y., for their Zig: 

containing eee’ of 3000 newspapers an 

ing the cost of advertising. 


ge Pam phiet, 
Sopaten, sbow 
alled free to all applicants 


HE HORTON LATHE CHUCK, from 4 
to 36 inches, with the new Patent Jaw. ‘Address 
THE E. HORTON & SON CO., Windsor Locks, Ct. 


Hn deutlche Erfinder. 


Diefe grofe und thitige Claffe unfrer Be 
vblferung maden wir befonders darauf 
aufmerffam, dag unfre Firma durd) ihre Ver- 
bindung mit Bafhington und den enropadijden 
Hauptitidten, bejondere Vortheile yur Erlan: 
gung von ins und anélindifden Patenten 
bietet. 

Seder Erfinder, gleidjviel welder Nationali- 
tit angebdrig, ift durd die liberalen Patentge- 
fese der Bereinigten Staaten gum Patentidug 
fiir Erfindungen beredjtigt. Unfre Firma iff 
bereit, geftiigt auf 26jabrige Erfahrung, deut{de 
Erfinder jeder Zeit 3: bera:hen und gu mapigen 
Preijen rafd und piinftlid) Patente gu erlangen. 

Die Deutidhe Section ift in den Hinden 
faibiger deutider Sngenieure, ‘veidje in der 
Office perfinlidG) mit Erfindern verfehren 
werden. 

Der ,,Scientific American” wird in jeinen 
Spalten die bedentenderen Erfindungen be- 
{preden. 

Correjpondeng erbeten und prompt beant- 
wortet. Pamphlete in deutidher Sprade wer- 
ben auf Berlangen franco gugejandt. 


: pre 
Sunn t G0, 
87 Bact Row, 

New York City 











LEFFEL'S IMPROVED DOUBLE TURBINE 


WATER WHEEL 


New BooxJustOut-160 Paces 


SENT FREE 


40 any parties IDLerested ly Wuler power, audress 
& Co., 
SPRINGFIELD, On10, or 100 LisgRty ST., N. Y. City. 


ASON’S PAT’T FRICTION CLUTCHES 


M are myenntostaned by AL W. Mason & Co., 
vidence, R. 1. Agents, L. B KS, 60 clit street. 
Now York; TAPLIN’ RICE & CU. Akron, Obion 


A Set of 12 Steel Lathe Dogs 












From Bs to ‘ inch poctecoceccocecoccccosesbesesonetnesen 17. 8. 
BP” ance peccceccnesonosebesconeseeeenelna 8.0 

Iron, from 5 bo Fie. ‘ <2 
1 Set of Steel Clamps. [$12.50 
* Ir 10.00 








‘on ne 
Expanding, Mandrels ‘taking anything from \ to 4 


inches, 
nd to C. W. LE COUNT, South Norwalk, Conn., 
for Circular. 





PATENT 


OLD ROLLED 





SHAFTING. 


The fact Py this jew rty- has 7% per cent greater 


strength, a finer finish,andis truer 
in use, , Fenders it ua t un 


8 Pat. COUPLING, 
oft the ae approves st styles. 
— Try street, 2d and 8d avenues, 4 y- 


Chicago. 
FA Bracks of f this Shafting in store =i tor sale by 
EO. Pi DANA & FITZ Boston, Mase. N.Y. 
ree AALS. Milwaukee, Wis. 


—_ TURBIN 
Panne et sent free. SETH 


Breton im WATCHMAN’S TIME DE 
TECTOR.—ILmportant for al. eet Pen 





% No risks to parcheoer. 
HALEN, Ballston Spa, N.Y. 








With the atthost noe the of a watchman or 
same reaches t stat ofiuw 
Fo Benker Ge aa ak inn 
er pa 
au 

sere pane S olive, te law. 


Machine 


ood and pen Working of every kin Leather aod 
abber Beltt kmery eels, Babbitt Metal, &c. 
GEO. PLACE & O0.,\21 Chambers 8t, N.Y. 


Cold Rolled Shafting. 


Best and most ee Lg ting ever made, constantly 
CONT. Alsoe Pat, Coupling and Beltane waeeais 
up an ollip. usta! 
GHoRG E PLACE & OO. 


Hangers, pulleys, etc. 
121 € easkens Street, New York. 


Sturtevant Blowers. 


Of every size ana cecen eas soprtant at ona on sand. 
121 Chanibecs reek, “New York. 
ICHARDSON, MERIAM & CO. 


Manofacturers of the Istest ‘mproved Patent Dan- 

and Woodworth gs | Machines, Matching, Sesh 

, Tenoning, — rtising, re = ba ing, Ver- 

Ucal woular Re-sawing Machines, Saw Mine Saw 

Arbors, sero 7h) Peleg . by and Rip-caw Ma- 

be Lathes, and varioue 

other inds of Wood-workin Techiness Catalo ~ 

and price liste sent on application. Manufactory 

cester, Mass. Warehouse, 107 Liberty et. New York. 

For catting business 


| STENCIL DIE S Htencils,alisizes. Also 


complete OUTFITs for Clot thing 
Stencils and Key Checks, hg which young wen are 


making from Send for catalogue and 
samples to 8. Warenotat il] Hanover 8t.,Boston, Mass. 























HAMPION SPRING MATTRESS—The 


) latest and best tmprovement. ou want @ 
healthy and comfortable bed? Here itis. The poftest 
easiest, cheapest, most popular, and durable Spring Bed 
‘m market. 1a’ a A leading dealers. No stock com- 
plete without it. composed of tenscious tem- 
pered steel neat 80 united thet the proseare ts equally 
distributed moved or carried about the house. 
Can be lifted, caress, or rolled up like a blanket. Both 
sides alike. No frame.no wooden Slats, Do a May 
be used on floor without bedstead. No under bed 
quired. Needs only half thickness of ha'r mattress. The 
regular size double bed, 4 ft. 6in. py 6 ft.. contains 182 
steel upholstery springs end weighs ‘only thirty 
(bs. More springs for vor’ money in this bed than inany 
other. Warranted nof+-less. Any sizes made to order 
Send for pictorial cir ular, Retall price of double bed 
#13. Shipped, by sing ¢ bed or quantity, to all parts ‘of 
the werld. Libera! discount to the trude. Agents wante 
ed. Champion “pring Mattress Co., Magers, 102 Cham- 
bers 8t.. cor. Church, New York. 


Wood-Working Machinery Generally 


CHARLES BUSS & SON, Marlboro’ NM i. 
Send for Circulars. 











OF THE 


SCIENTIFIC AMERICAN. 


THE BEST MECHANICAL PAPER 
IN THE WORLD.| 


TWENTY-NINTH YEAR. 
VOLUME XXX.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe third day of January, i874, 
new volume commences. It will con.imue to be the aim 
of the pablishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCLENTIFIC AMERICAN is devoted to the tnter- 
ests of Popular Science, the Mechanic Arte, Mapufac- 
tures, Inventions,Agricalture,Cummerce, and tne (ndus 
trial pursuite generaily ; and it is valuabie and instrac- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 


The best Mechanical Paper in the World / 


A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 


To the Mechanic and Manufacturer / 


No person engaged in any of the mechanica) pursuite 
should think of doing without the SorgmNTiric Ayert- 
can. Every number contains from six to ten engravings 
of new machiies and inventions which cannot be found 
in any other publication. 


TERMS, 

OME COPY, ONS FOL... coorecsccecosccccccsccccccccss $508 
UNE COPY, SIX MODES, ......sccccecesesecere —n iw 
One COpPy, fOUF MONEDA. .....ccccccecccsccccseccces i. 
One copy of Scientific American tor one year,and 

one copy of engraving,“Men of rrogress”.. 16.00 
One copy of Scientific American for one year,and 

one copy of “ Science Record " for 1874...... 5.08 


Remit by postal order, draft or express. 

The postage on the Scientific American ts five cente 
per quarter, payable at the office where received. Can- 
ada subscribers muat remit, with subscription, 2 cents 
extra to pay postage. 

Address all letters and make al] Post Office orders and 
drafts payable to 


MUNN & CO., 


87 PARK ROW. HEW YORE 
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Back Page « - « « « = = $1.00a line, 
Inside Page « «- - - + - = 75cents a line. 
Angravings may head advertisements at the same rate per 
ine, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 








HIGHEST PREMIUM (Medal) Awarded and Indorsed by 
“=~. Certificate from the AMERICAN INSTI. 
/ => TUTE as “ the best article in the market.” 


tH Send for descriptive Pamphlets, Price-lists, etc. 
Liberal i nducements to General Merchants and Dealers. 


H. W. JOHNS, 


S87 MAIDEN LANE, NEW YORK, 
Patentee and Sole Manufacturer. EsTABLISHED 1858. 


STEEL 


For marking tools. 1-8, 1-12, or 1-16 tn. Sent free for We. 
a letter and warranted. E.M M. Dove as, Brattleboro’, Vt. 


LITTLE GIANT 
IRON CUTTER, 


Patented Jan. 6, 1874, weight 300 Ibs. Price 

75. One man, with this machine, can easily 
and rapidly cut 211 sizes of round or square 
iron up to 1% inches,or flat iron ¥x3 inches. 
Both biades of the shears move alike, so that 
no jar is felt when the iron is cut off. No 
ene will believe the truth about it antil they 
see 1t work, 88 such results were never ob- 
tained before. Other sizes will be furnished 
in due time. Write to MILLERS FALLS 
CO., 78 Beekman St., New York. 














We have furnished Genu- 
ine Waltham Watches to 
over Fifteen Thousand per- 
sons in different parts of the 
country, and our facilities 
are now better Le tT. 2 
All who want go: 
at low prices, Should * weite 
for our Price List, which 

describes the various es 
and explains our method of 
Sending them by Express 
for examination. 
and icw prices: 

HOWARD & CO., 
No. 2225th Avenue. N.Y. 


ENGINES AND BOILERS 
For Sale, New and Second Hand. Rebutit, Good as 
New. All Sizeson hand. Send tor Circular. 
JAMES HILL & CO., Allegheny, Pa. 


American Saw Co. 


NO. 1 FERRY ST., NEW YORK. 


Howard & Co.'s 


ADVERTISEMENT OF 
Waltham Watches. 


When. you write, actu ad- 
vertisement seen in ** Scien- 
tifie American.” 











PARTIES BUILDING AND USING 

Steam Engines—-The undersigned call attention to 
per’s Patent re = ee we ~, 3 ogg ted ny the 
governor. Can be applied t ine. Send fora 
cireuiar, to > PUREE, , JONES ¢ to” ilmington, Del. 


JUST OUT. 


THE 


Science Record 


1874, 


ee ae 


n Splendid annual boo: 
ts in brief form _ 
Fac 





ed « the p year of 
e, emnibitin 
view ‘tae ting ino one 


ress of t) 
followin gine veaass the 
STRY AN b 
ALLURGY. 

Tnenice AND 

LeoT att 
CIty. 
T,HEAT.SOUND 


New and 
Usetui inventsons and 
scoveries relating to 


\NY AND HOR- 











9—NATURAL 
“END Zoo HISTORY 


ZOOLUGY. 
19. —PISCICULTURE AND att tte 
7 RAPHY EORULUGy, TERRESTRIAL PHYSICS 


13.—GEULOGY AND MINERALOGY. 
a ASTRONOMY. 
BAPEY. 
whe desires to be wel) informed concern- 
of the Ey vy iy should haves 


Lim vary —~ ek by ev 
i oid 1 Pp 2 ery 


PUBLISHERS, 
Park 1 Rew, New York City. 
Taz SCIENTIFIC AME. ERIC CA will be sent one 
and one copy of SCLEW O& RECORD on receipt 


SCIENCE RECORD FOR 1! 
e three i ng.s8r4 





now 7eady. Each £2.59. For 
HE “ Scientific American ” is nod with 
asd 


CHAS. bs JOHNSON & CO.'s 
mhard ste Uadelphia, and 9 Gold st., New erk. 








____[ FEBRUARY. 28, 1874. 








ROOTS FORCE. BLAST BLOWER 


SPEED ONLY 100 TO 


300 REV. PER. MIN. 


SAVES HALF THE POWER REQUIRED FOR, FAN. 


M.ROO - 


M'F'R'S. 


N oO 


415 5 = 


OR i 





anp LEVER 
REGULATORS BE gs TT’ cAGe cocks. 
MURRILL & KEIZER, 44 Holliday St., Balt, 


MPROVED 18%. 
DOUBLE ACTING 
BUCKE1-PLUNGER 


SteamPum 


RELIAB 
VALLEY MACHIN E COMPANY, 


Easthampton, Mass. 








Save fuel, and supply DRY steam. Attachea to boflers 
a ULKLEY, 
eorinseparatefurnace. 4. Ay ee York. 
For testing Ovens, Bofler 
flues, Blast furnaces, 
, O11 Si 

Super-Heated Steam. NEN RY w.B 

98 Liberty St., New York. 








ENGINE Tt pele &c. Send for 
NEW HAVEN MAN UFACTURING 0., 
ven, Cohn. 


of 





WIRE ROPE. 


JOHN ot ed pageant, rane SONS, 


tanding Ship ° 


Dilention rey to a te hoist 
price and brett i pecmenierl for 
- o' . 
pomphise 7 tantly on ohand at New york’ War > 

wsgg ona No. 117 Liberty street. " 


OYE’S MILL FURNISHING WORKS 

ate Mitonan Portable Mila, emut tMachines, rer 

te doer alte. tind for cata cata) ley 
J.T. NOYE & 80 Buffalo, N. Y. 

for use 


day of Tannate of Soda against 


pay tapes mnnl in Bent Lye is our Exclusive Right 
tents. nd for bo 
eed ae . ROGERS & Cv., Madison, Ind. 


LUBRICA TORS. 


t Self-act- 


Diss a tor ant seats of Machin 
rr are in all sosene, 


iNet konickro ‘OR for Cylinders os 


R. R. in the U.8., 


Sonyee., N.Y, 











now LB, 
‘and b hundre of station 
NAT & DREYFUS. 108 





To MANUFACTURERS 


American manufacturers are invited to consider the 
following facts and suggestions: 

In the first place: It is well known that the leading 
jobbing and commission merchants are invariably re. 
luctant to handle new and unknown goods, even when 
convinced of their merits, and, if at all induced to act 
as agents for their sale, claim so many advantages over 
the smaller merchants that the manufacturer is com. 
pelled to give some form of monopoly to the principa) 
commission merchants; thus one merchant demands 
that the trade-mark of the manufacturer shall be omit- 
ted, and that the name of the seller shall be substituted 
in its place; another, that the goods shall be stamped 
as though they were imported, inasmuch as he deals 
largely in imported goods; and a third insists on such 
a large discount that he shall be enabled to undersel! 
the smaller merchants; and thus at every turn the 
manufacturer is met with obstacles created by the re- 
lation of the commission merchant and the retai) 
dealer. . 


The prominent retai] dealers are also unwilling to 
purchase goods that are not known, and reasonably 
urge that no one will ask for them: and thus, at last, 
the manufacturer is forced te address the consumer, 
giving such a description of his wares as will enable 
the purchaser to demand them, and thus the reluctan: 
merchant of yesterday becomes the most enterprising 





-WORKING MACHIN,. 
: Ry 


ee 


or" 


a 


wort K. 


HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 


For Car Builders, Planing _—. ‘House Builders, ve, Sash. Door and Blind 
tural, Cabinet, Carriage and 


Makers, Agricul- 
Wagon Works. 


HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE. 
PLANING AND MATCHING MACHINES, and other Wood-working Machinery. 


Send for Catalogue and Price-List. BENTEL, 


MARGEDANT & CO., Hamilton, Ohio. 








Working Me odels 
—~ a emg ee Ween & Ge Center 8 my 
auariveun BOILERS CLEAN. 


ANTI LAMINA 


Een d removes scale in Steam Botlers—does not 
jure the Iron. In use over six years. Patentea. Cor- 
amet ep from dealers in supplies. 

AH J. ALLEN’S SONS, "Philadelphia, Pa. 


WANTED.::. 


To sell the Home Shuttle Sewing Machine 
where we are not eee Reader!! you can make 
money selling the . Home Shuttle’ , 


whether you are EXPERIENCED in the bus- 
iness or not. If you wish to buy a SEWING MACHINE 











for family use our circulars will show you how to save money. 
Address Johnson, Clark & Co., Boston, Mass., 
Pittsburgh, Pa., Chicago, Ill., or St. Louis, Mo, 


oe 4 TH He " PULSO! UE80 METER N.Y. City. 


ie tuples aan 
granu Pear setie cn pump 
or muddy water without oe 
its parts. It cannot get out of order. 
Branch Depots: 
11 Pemberton Boston, Mass. 
Market Pali Pa. 


1827 5 
> Wells Street, 

South Western E: on, New Orleans. 
811 & 813 North Second St., St. Louis, Mo. 


IDDER’S PASTILES—A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass. 


PRATT’S 
ASTRAL 
IL. 


Safest and best Oil ever mato—-lae in an laap—for 
sale everywhe C HAS. PRs TT & CO. 
Established 1770. 108 Fulton street, N. Y. 


[RON STEAMSHIP BUILDERS. 


NEAFIE & LEVY, 
PENN WORKS 
me EOP SERROEAE OS 


abe 














HOUSTON’S PATENT 
TURBINE WATER WHEEL. 


Simplest, Strongest, 
test at snoryore in 
Houston gave the 


sre Sere 


everywhere 
superior- 
a y over all others, "Emer. 

‘a full report furnished on 
application: Send for Circu- 
& fro USTON 

0 

sin, 


the 
th 


hant of to-day. Advertising bas brought him cus- 
tomers; his rivais hear of it, and straightway announce 
that they, too, have a full stock and are prepared to sel! 
at close prices. 
The advantages resulting from addressing the public 
are that: 


If the goods have merit, the demand will increase 
steadily and rapidly. 


The manufacturer of goods favorably known cap 
always exact his own terms, and jobbers and commis- 
sion merchants will be compelled in self interest to 
become active and willing agents in his interest in- 
stead of obstacles to his 





The mest noted and successful manufacturers are 
those who have addressed the public. Their wares 
are the last to feel the effects of panics, and the first 
to show signs of activity after depressed periods. 

The cost of addressing the public is more than paid 
for—by the increased sales, and partly trom the right 
of exacting your own terms; and, for the reason that 
you greatly aid the jobbing merchant, you can reason- 
bly demand the best terms. 

There are many disadvantages attending making 
goods with a fictitious trade-mark to suit customers. 
lt makes the manufacturer a mere workman for the 
seller, and gives the seller the opportuntty of standing 
between the maker and consumer; and as a natura! 





rw Emerson's Patent Inserted rom aed Saws. 
See occasion malad sivertocment on outside page. 

w Send for circular and a Patee list 

SAWS To Emerson, Forp & Co., Beaver Falls, Pa. 


NGINES AND BOILERS, New and Sec- 
ond Hand, Portable and ond Peatio For descrip- 
ion, address G@ooD HITE, Oil City, Pa. 








John W. Mason & Co., 48 Broadway, New York. 


PORTLAND CEMENT, 


From the best London Manufacturers. For sale’ 
AMES BRAND, 55 Cilff St., N. ¥. 
A Practical Treatise on Cement furnished for 25 cents. 








Emery Wheels 


ATROUDSBU 





Tue BEST Souip EMERY 
WHEELS and patent Grinding Ma- 
chines are manufactured by the 
AMERICAN Twist DRILL ComPary, 
Woonsocket, R. I. 


i” Every WHEEL AND EVERY 
Macurnt WARRANTED. 


Saq@UuUT—-Z=-“4FUY FOOUN 
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Warerooms, 9% ees York. 


INS Agent. 
(ovER YOUR ROLLERS & ST 
Saves 25 L Sangh ont s of fuel 


EAM 

with VAN TUYL’S PATENT hc ts 

+o witce oat more po 
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ress 
y erithinsn’ ot, New York. P.O. Boe’ 











THE ~~ & STSCO 

| itbcied-* =? iframe 

Grebe, —§ = +4 and pre remy ban snows, for 

ete ete. “Pimps wi with engine ce. gomplen nat ,low 

Ss ia is sre Sisal 
“foot B. th Bt. N. ¥-: SHU N. tad SL BU Loulie Moe 


BI J ’ me) F 2) S Send for Catalogue. A.J.BICK- 
» | NELL & CO., 27 Warren st.,N.Y. 








~ HUNTOON ‘GOVERNOR 
STATIONA eee fhe Phin RGINES. 


onilas in all cases where 
and ECO. YOMICAL 5 STEAM G 
EVER L TED. it resembles, Detter a mcipie 
nore tion, an other Govern pr hw pe Knows im Birecis 
0 erence, or 
HUNTOO N GOVERNOR CO., Boston, Mass. 








, the manufacturer is always at the mercy 
of any one who will undertake to supply the retail 
dealer with the same line of goods at less price; 
whereas, if the maker insists on having his own trade - 
mark on his goods, they are sold on their merits, and 
his rights are respected and appreciated by all con- 
cerned. 


onseq 


Having had, for many years, exclusive charge of the 
advertising of the best known and most successful 
manufacturers, the undersigned feels warranted in 
claiming a special qualification for preparing the busi- 
ness announcements of manufacturers, and for procur- 
ing for business enterprises public attention, so as to 
realize the best results for the smallest outlay. 


For all further details, address 


SUNN MANNING 


Waltham Building, No. 1 Bond St., N. Y 


REFERENCES. 
TIFFANY & CO., 


Union Square, New York. 


ROBBINS & APPLETON, 


Ne. 1 Bond St., New York. 


AMERICAN WATCH C0., 


Waltham, Mass. 


CHENEY BROTHERS, 


Silk Manufacturers, Hartford, Conn. 


BREWSTER & C0., 


Ot Broome 8St., 





Carriage Makers 





